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THE FIRST SUPER-SIMPLE LETTER QUALITY WORD PROCESSOR 
IN THE WORLD THAT CAN SIT NEXT TO YOUR SECRETARY — 
FOR LESS THAN $5,000. 


“Wordsworth™” removes the 
fear and loathing many people have 
about things called “computers” 
and “word processing.” Because 
Wordsworth Just sits at a desk and 
does what he’s told. With unique new, 
simplified software, it can tell its 
typist what to do—step by simple 
step—to perform even the most 
complicated tasks. 

It can not only “take a letter,” 
but it can revise it, customize it in mil- 
lions of ways (quite literally), person- 
alize it, print 1t on your letterhead or 
business form so you can’t tell it from 
hand-typed...inshort, everything 
but put it in an envelope. 

Moreover, it can perform all 
sorts of mundane business functions, 


like general ledgers and accounting 
reports, using easily available 
industry-compatibie CP/M™ software. 

Installation? Plug it in. (Cable 
supplied. ) 

Size? Bigger than a breadbox — 
but not by much. It’s about half as big, 
or less, than systems that can’t do half 
as much. Definitely desktop—a sub- 
compact 20” by 40" 

Service? Available everywhere. 

Price? About $4,995. Complete 
and ready to go. 

For the name of your nearest 
dealer—and a free hands-on 
demonstration—just pick up the 
nearest telephone. 

TOLL-FREE 1-800-349-6893. 


In Massachusetts, call collect (617) 828-8150. Telex 951-624. 


LEADING 


EDGE.’ 


Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021 


DEALERS: For immediate delivery from the Leading Edge Inventory Bank™ on “Wordsworth” and other of the 


industry’s most popular products, just give us a call. 


Circle 35 on inquiry card. 
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Digital Marketing will Keep you ahead in the ’80’s by 
helping you build a professional software library of 
business organizational tools: 


MILESTONE": A project management and time sched- 
uling program. A powerful, cost effective and easy to use 
“Critical Path’ program that can be used for planning and 
analyzing virtually any project. Time is money. Save both 
with Milestone. PRICE IS $295. MANUAL ALONE—$30. 


DATEBOOK I1'™™: Replaces your appointment calendar. 
Find openings, make appointments, modify or cancel 
appointments for up to 27 separate appointment blocks 
for up to a year ahead. Copies of day’s schedule can be 
quickly printed. PRICE IS $295. MANUAL ALONE—$285. 


ACCESS/80'™: A report generator and cross-tabulator. 
Virtually any report that can be described on paper can 
be generated by using your existing ASCI| data files. 
Produces reports in minutes that would take hours to 
program in BASIC. LEVEL 1—$295. LEVEL 2— $495. 
LEVEL 3—AVAILABLE 1st/QTR ’82. 


SPELLBINDER™: Full feature word processing system 
with office management capabilities. Easy to use, flexible 


All programs require CP/M (trademark of Digital Research) 


MILESTONE and DATEBOOK trademarks of Organic Soft- 


ware. ACCESS/80 trademark of Friends Software. 
SPELLBINDER trademark of Lexisoft. Personal PEARL 
trademark of Relational Systems. 


These disks are available in both 8” and 5%” formats. 


print formatting (double column, proportional spacing, 
etc.) and powerful macros which allows features to be 
added for requirements of user. PRICE IS $495. MANUAL 
ALONE—$50. 


PERSONAL PEARL”: “User Friendly” version of PEARL 


(Program Generator). A fourth generation language. Auto- 


matically creates completely new programs in CBASIC. 


Easy to use to create “personal” software such as check- 
ing and financial programs, names and address lists, etc. 


PRICE IS $2985. 


Digital Marketing’s state-of-the-art software is chosen to 
keep you ahead of the technology by offering the most 
innovative and proven programs available. 


SOFTWARE 


SOF TVVAIE 
DIGITAL MARKETING 
DIGITAL MAIRKETING 


2670 Cherry Lane e Walnut Creek, CA 94596 


(415) 938-2880 


Telex #17-1852 (DIGMKTG WNCK) 

Dealer inquiries invited. 

Dealers outside California call (501) 442-0864 
Inside California call (415) 938-2883 
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Popular Ss View 


Minding Your Business 


with a Computer 


Have you ever tried to fit a floppy 
disk into a stocking? 

As depicted on this month’s cover, 
even Scrooge has discovered that a 
good software utility program can perk 
up a bleak office. It might be just the 
thing for all those business people on 
your shopping list. The right programs 
and peripherals can spell increased effi- 
ciency for a company and_ fewer 
headaches for the men and women 
involved. 

Choosing the right computer is, of 
course, the most important step of all. 
IBM has just made that decision more 
difficult by introducing its new per- 
sonal computer (see page 52). It’s hard 
to overestimate the impact of this new 
bid in the small-computer sweepstakes. 
One particularly felicitous feature of 
IBM’s marketing strategy is its recogni- 
tion and encouragement of the existing 
software “cottage industry”—that group 
of pioneers who wrote the programs 
that legitimatized small computers. 
Happily, wheel-reinventing is not in 
the works from IBM. 

Elsewhere in this issue, staff editor 
George Stewart tells how to pick the 
best printer for your computer applica- 
tions (see page 84). And there’s a review 
of VisiCalc, the electronic “worksheet” 
that helped put popular computers on 
the business-community map. Is it still 
the best program for the job, or should 
you consider a newer program, such as 


SuperCalc? See page 34 for a complete 
discussion. 

We've also included an investigative 
report on the competency of computer 
salespersons (page 58); a discussion of 
the Radio Shack Model II computer, 
one of the most popular small-business 
computers (page 16); and we’ve taken a 
look at the pros and cons of leasing 
computer equipment (page 30). 

We hope that you and your com- 
puters have a very pleasant holiday. 
And we wish you an absence of any 
“humbugs” in your programs. 


Chris Morgan 
Editor in Chief 
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THINGS 10 
DO WITH YOUR 


( 1 BY MARK SAWUSCH 


333 pages $7.95 


333 pages, written in simple terms, of 


‘‘what-to-do” and ‘“how-to-do-it”. Suitable 
_ not only for microcomputers, but for pro- 
| grammable calculators as well. Includes 
| program listings, formulas, a glossary of 
' computer terms and more! Definitely a 


MUST BUY! 


| A PARTIAL LIST OF APPLICATIONS 


Real Estate Evaluation Test Your Typing Speed 
_ Astrology Finances & Investments 
| Income Tax Biorythm 

Speed Reading Energy Efficiency 


| Statistical Analysis 
| Logic Circuit Analysis 
| Carpenter and Mechanic's Helper 


Personality Test Antenna Design 
Letter Writing 


Recipe Index/Calculator 


, General Purpose Clock Timer 


“OTHER MYSTERIES” 
VOLUME III 


by Dennis Kitsz 


Call now and place your order for this new 
book, ‘‘THE CUSTOM TRS-80'™™ & OTHER 
MYSTERIES”, from IJG, Inc. More than 
300 pages, with over 60 photographs, of 
projects for the hardware hobbyist. In- 
cludes schematics, PC layouts, software 
driver code, etc. for such do-it-yourself 
undertakings as high resolution graphics, 
reverse video, real-time clock/calender, 
music synthesis, ROM/RAM additions and 
more! 


THE CUSTOM TRS-80™...... $29.00 


CALL FOR AVAILABILITY 


MICROPARAPHERNALIA 


NEWDOS by APPARAT 
NEWDOS/80 by Apparat..... $139.95 
NEWDOSUPGRADE ......... CALL 
NEWDOS + with ALL UTILITIES 

SO trackin es ee, $69.95 
4O0-track ................. $79.95 
BOOKS 


TRS-80™ DISK 
AND OTHER MYSTERIES .. $19.95 
MICROSOFT™ BASIC DECODED $29.95 


TRS-80 is a trademark of the 
Radio Shack Division of Tandy 
Corporation. DATALIFE is a 
trademark of VERBATIM. PLAIN 
JANE, AIDS-1, AIDS-II1, CALCS.-III, 
CALCS-IV, MERGE-III are 
trademarks of MTC. 
©1981 by Metatechnologies 
Corporation, Inc. 


PERSONAL COMPUTER 


META NOTATIONS. .. 


MTC introduces its FREE computer “bulletin 


| board” service. Set up your terminal or ter- 


minal software for 300 baud, parity disabled, 


| 8-bit word length, and 1 stop bit. Dial (216) 
| 289-8689. After the connection is established, 


type LOGIN META. When asked for a valida- 


| tion code, type META. Have fun! 


_ In acouple of months MTC will introduce the 
_ successor to AIDS-IIIICALCS. It is called 
_ AIDS/P™ and is based on MTC’s PRIMAL 
_ (Practical Relational Information Manage- 
| ment Applications Library), a powerful 
| system for PRIME minicomputers. AIDS/P 
_ features the best of the critically acclaimed 
| AIDS-IIVCALCS but is probably an order of 


magnitude beyond it in power. It will be first 


| made available to AIDS-III/CALCS owners (for 
| an upgrade charge), then to the general 
_ public. Price will be in the $200-$300 range. 


Effective September 1, 1981, Metatronics Cor- 
poration became a subsidiary of MTC. 


Metatronics will carry the complete MTC | 


product line in addition to its own. Order pro- 


| cessing and fulfillment departments have 


been combined to improve service response 
levels. MTC’s superior software and supplies 


| marketing, and Metatronics exceptional 


peripheral offerings should prove to be a 
fomidable combination. (Sorry guys, if you 
can’t beat us, joinus...) 


* 


MTC now offers a more complete selection of 


_ diskette products (ad deadlines prevented in- 


clusion in anything but this column). New 
manufacturers are MAXELL and 3M. Definite- 


_ ly call for specific information. For example, 


MAXELL Brand 5%” diskettes in a PLASTIC 
LIBRARY CASE are only $34.95 for a box of 
10! SCOTCH Brand diskettes are comparably 
value-priced. MTC is also introducing its own 
PARAGON™ Brand media products. The in- 
tent is to offer a super-high quality product at 
a very competitive price. For example, a box 
of 10 single-sided, soft-sectored, double- 
density, 100% certified diskettes with HUB 
RINGS is only $24.95! A full line of products 
(including HEAD CLEANING KITS, etc.) will 
be offered. The PLAIN JANE™ (almost 200,000 
units sold) diskette line will become part of 
the PARAGON™ MAGNETICS operation (but 
don’t quote us verbatim). 


Let your TRS-80™ Test Itself With 


THE FLOPPY DOCTOR & 
MEMORY DIAGNOSTIC 


by David Stambaugh 


_A complete checkup for your MODEL I or 


MODEL Ill. THE FLOPPY DOCTOR-Version 3 
completely checks every sector of single or 


_double density 35-, 40-, 77-, or 80-track disk 


MOST ORDERS 
SHIPPED WITHIN 


drives. Tests motor speed, head positioning, 
controller functions, status bits and provides 
complete error logging. THE MEMORY 
DIAGNOSTIC checks for proper write/read, 
refresh, executability and exclusivity of all ad- 
dress locations. Includes both diagnostics and 


_ diskette. 
_ DOUBLE-DENSITY, 5'%-inch diskettes with 
| reinforcing HUB-RINGS. Individually 100% 


Single Sided, Soft-Sectored 5%-inch, 
(for TRS-80'™) Mini-floppy 


DISKETTES 
$1 did 10 


PLAIN JANE” 


These are factory fresh, absolutely first 


quality (no seconds!) mini-floppies. They are | 


complete with envelopes, labels and write- 
protect tabs in a shrink-wrapped box. 


PLAIN JANET Diskettes...... $19.95 


PLAIN JANE™ Gold 


Introducing MTC’s premium generic 
Single-Sided, Soft-Sectored, 


ERROR-FREE certified. Invest in GOLD! 
PLAIN JANE™M Go@/........... $24.95 


VERBATIM’S PREMIUM DISKETTES 


DATALIFE” 


Seven data-shielding improvements mean 
greater durability and longer data life. 
These individually, 100% error-free cer- 
tified diskettes feature thicker oxide 
coating, longer-lasting lubricant, improved 
liner, superior polishing and more! Meets 
or exceeds IBM, Shugart, ANSI, ECMA 
and ISO. standards. 


VERBATIM DATALIFET™ DISKETTES 
5%-inch (box of 10) 
MD525-01 .............. $26.95 
10 boxes of 10 ... . (each box)$25.95 


 8-inch FLOPPIES 


Double-Density, FD34-8000 . $43.95 


‘RINGS’ & 
THINGS 


HUB RING KIT for 5%"' disks. .... $10.95 


HUB RING KIT for 8" disks. ...... $12.95 
REFILLS (50 Hub Rings)......... $ 5.95 
CLEANING KIT for5'%4" drives .. .$24.95 
5'%-inch diskette case ............ $3.50 
8-inch diskette case .............. $3.95 


5%,-inch File Box for 


_ complete instruction manual. 50 diskettes............... $24.95 
SYSTEM DIAGNOSTICS .$24.95 : 
8-inch File Box for 
ForMODELIIl.......... $29.95 50diskettes............... $29.95 
i’ PRICES IN EFFECT | 
nee oH wg tone we ECE Add $3.00 for shipping 
ovember 30, ; ° MASTER CHARGE & handling 


ONE BUSINESS DAY 


Products damaged in 
transit will be exchanged. 


Prices, Specifications, 


8111 


Circle 39 on inquiry card. 


¢ $3.00 EXTRA for C.0.D. 


and Offerings subject to ; ONEVORBERE Ohio residents add 52% 
change without notice. °COD. | sales tax. 


Ask Popular 


Ask Popular is a monthly column in which we answer 
general questions about small computers. Send your 


questions to: Ask Popular, POB 397, Hancock, NH 
03449. 


Every time | read a 

“ computer-related article or 
advertisement. | see the terms 
“RAM” and “ROM.” What 
exactly do they mean? 


Both are acronyms for dif- 
ferent types of computer 
memory chips (tiny electronic in- 
tegrated circuits). 

RAM stands for random-access 
memory. It’s also referred to as 
read/write memory. RAM is the inter- 
nal memory where program instruc- 
tions (software) and program results are 
stored. The contents of a memory loca- 
tion in RAM can be changed by the 
software. It’s “random access” because 
the computer goes directly to the data it 
needs, as opposed to serial access, 
where the computer must start at the 
first memory location and go through 
every one in order to find what it 
wants. 

ROM stands for read-only memory. 
It is a program stored in a form that can 
be read by the computer but can’t be 
changed. ROMs are normally used to 
store the information the computer 
needs to get itself running when it’s first 
turned on (the bootstrap). As well, 
often-used software is stored in ROM. 
Other variations are called PROM 
(programmable read-only memory) and 
EPROM (erasable programmable read- 
only memory). These are used mainly 
by experimenters. 


Q 


What’s an operating sys- 
tem? Why do you need one? 
A An operating system is a group 
of programs (software) that acts 
as the “traffic cop” between the hard- 
ware, the applications software (soft- 
ware designed for a specific purpose), 
and the outside world (you). The 
operating system gets information from 
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peripheral devices, such as the 
keyboard and the floppy disk, assigns 
tasks to the microprocessor, allocates 
the time needed for each task, and 
makes sure the results are com- 
municated to the outside world, 
through the video screen and printer. 
The operating system also contains a 
number of “housekeeping” programs 
(called utilities) that let you, for exam- 
ple, make backup copies of programs or 
copy files. In short, without an 
operating system, a computer can’t do 
anything. 

Many operating systems are available 
for personal computers. Unfortunately, 
most manufacturers have developed 
their own systems and this sometimes 
creates problems because an applica- 
tion program must be written for a 
specific operating system. The result is 
that most programs written for a 
specific computer are not “portable,” 
which means they can’t be run on a dif- 
ferent brand unit. There is some hope 
for standardization, however. Many 
small computers now run the CP/M 
operating system, which stands for 
Control Program for Microprocessors. 


Some automobile manufac- 
‘wy turers advertise that their 
cars have computers in them. Is 
this true and what do they do? 


Over the next few years, you’re 
going to see more computers 
used in cars, although probably not in 
an immediately recognizable form. 
Right now, computers are used for con- 
trolling the engine by monitoring fuel 
flow, air/fuel mixture, and timing. This 
means a more efficient engine, better 
gas mileage, and less service. Many cars 
also have sensors that can be hooked 
up to a diagnostic computer for service. 
Some of the more expensive cars have 


digital speedometers and gauges. 

There’s more than a hint of “big 
brother” in some of the automotive 
computer applications. Recently, of- 
ficials of one of the major domestic 
automobile manufacturers admitted 
they were using a microprocessor in 
their top-of-the-line model to check if 
the owner was having the oil changed 
regularly, starting the car after warning 
lights told him not to, or driving at ex- 
cessively high speeds. 

It won't be long before computers will 
be used extensively in all cars. (For an 
in-depth look at this fascinating sub- 
ject, see the article by noted auto writer 
Marc Stern in next month’s Popular 
Computing.) 


What’s a computer 
language? 

It is any means of communica- 
tion whereby a computer can 
be told what to do and howto doit. At 
their most basic level, computers only 
understand binary (combinations of Is 
and Qs) code. Early computer program- 
mers spent their days writing long lists 
of 1s and Os. It was a boring, inaccurate 
and excruciatingly slow process. (It 
often took hours to tell a computer to 
add two numbers.) 

Before long, programmers devised a 
better way to program, using assembly 
language. Although assembly language 
is faster to write, you still need an in- 
timate knowledge of the way a com- 
puter works in order to use it. 

The concept of a_ high-level 
language—language close to plain 
English—was then born. FORTRAN 
and COBOL were the first developed, 
and are still used extensively today, 
though mainly in large computer in- 
stallations. A special program (called 
an interpreter or compiler) translates 
the high-level language into the binary 
form the computer understands. 

The most commonly used high-level 
language for personal computers is 
BASIC (Beginner’s All-purpose Sym- 
bolic Instruction Code). 

Continued on page 10 


Osborne Welcomes You to 
the World of Microcomputers 


INTRODUCTORY BOOKS 


Business System Buyer’s Guide 
by Adam Osborne and Steven Cook 
Purchasing a computer for any busi- 
ness is a complex process, but this 
book will help. Before you buy any 
computer, read this book. You'll never 


make a better investment. 
#47-0, $7.95 D 


Introduction to Microcomputers 
Volume 0: The Beginner’s Book 

by Adam Osborne 

Here’s the book to start with if you 
know nothing about microcomputers 
but wish to learn. Provides the con- 
cepts you'll need to understand this 
technology. #26-8, $7.95 DO 


An Introduction to Microcomputers 
Volume |: Basic Concepts 

by Adam Osborne 

The world’s best selling textbook on 
microcomputers uses concepts that 
are common to all microprocessor 
systems. Shows what a microcom- 
puter can do, and how it does what it 
does. This edition is the most com- 
prehensive and up-to-date introduc- 
tion to microprocessor systems avail- 
able anywhere. #34-9, $12.99 0 


Running Wild- 

The Next Industrial Revolution 

by Adam Osborne 

An insider's look at the microelec- 

tronics revolution. Will the coming 

years prove to be a dream or a night- 

mare? Running Wild tells the story. 
#28-4, $3.95 DO 


GUIDES 


Apple ii™ User’s Guide 
by Lon Poole, Martin McNiff and Steven 
Cook 
Complements your Apple Il owners 
manual. Our guide will tell you more 
about your Apple I! or Apple I! plus 
computer than any other single 
source. It covers all the special fea- 
tures of the Apple computer. 

#46-2, $15.00 0 


Ne 


PET/CBM™ Personal Computer Guide 
by Adam Osborne and Carroll Donahue 

A step-by-step guide which takes you 
from the “on” switch to assembly lan- 
Quage subroutines for your Com- 
modore system. It’s a BASIC tutorial 
and covers many recent CBM pro- 
ducts. #55-1, $15.00 0 


PROGRAMMING BOOKS 
WW 


Science and Engineering 

BASIC Programs 

ed. by John Heilborn 

An important collection of the most 
valuable programs for scientists and 
engineers. Easily used on most pop- 
ular microcomputers #63-2, $15.99 0 


Some Common BASIC Programs 

by Lon Poole and Mary Borchers 

76 well designed and brilliantly doc- 
umented programs that solve a variety 
of problems in statistics, finance, and 
math. 


Generalized BASIC Edition 
#06-3, $14.99 O 


PET/CBM™ Edition #40-3, $14.99 0 


new 


new 


TRS-80™ Level Il Edition#54-3, $14.990 


Atari™ Edition 


All 76 programs ready to run on: 
PET/CBM™ floppy disk #33-0, $22.50 0 


PET/CBM™ cassette  #25-x, $15.000 


TRS-80™ Level Il cassette 
#32-2, $15.00 0 


#53-5, $14.99 O 


SOME COMMON 


BASH 
PROGRAMS 
heey COTY ray 


We 


ne 


Practical BASIC Programs 
Here are 40 useful and fully docu- 
mented programs designed torunon 
most microcomputers. Especially use- 
ful in small business and household 
applications. (Generalized BASIC). 
#38-1, $15.99 DO 
WW 


Osborne CP/M™ User Guide 

by Thom Hogan 

The most complete and up-to-date 
CP/M book you can find. It will make 
your first use of CP/M easy. If you 
already own CP/M, it will help you 
modify your system. #44-6, $12.99 0 


Ww 


CBASIC™ User’s Guide 

by Adam Osborne, Gordon Eubanks and 
Martin McNiff 

Co-authored by Gordon Eubanks, the 
creator of CBASIC, this is more than 
a self-teaching textbook, it is the de- 
finitive reference of the CBASIC lan- 
guage. #61-6, $15.00 0 


BUSINESS BOOKS 


by Lon Poole and co-authors 


Osborne's three business systems are 
renowned for excellence in design 
and documentation. Our books ex- 
plain in detail how to use the pro- 
grams. They contain complete pro- 
grams listings, supporting technical 
documentation, and specific infor- 
mation on changing and installing 
the programs. 


Payroll with Cost Accounting 
#22-5, $20.00 0 


Accounts Payable and 


Accounts Receivable  #23-3, $20.000 


General Ledger #24-1, $20.00 D 


Circle 58 on inquiry card. 


ASSEMBLY LANGUAGE 
PROGRAMMING SERIES 


by Lance Leventhal and co-authors 

You needn't know anything about 
assembly language to use these 
books. Each oneis a straightforward, 
self-teaching textbook that is botht 
precise and easy to understand. 


ASSEMBLY LANGUAGE 
PROGRAM SERIES 


GB000' #62-4, $16.99 O 
6000 #35-7, $16.99 0 
G08 eae eae #27-6, $16.99 O 
200 22 #21-7, $16.99 0 
ZO000 oes ioe: #36-5, $19.99 0 
68004. ae #12-8, $15.99 0 
8080A/8085 ............ #10-1, $15.99 0 


The 8086 Book 

by Russell Rector and George Alexy 

Part assembly language text and part 
hardware reference, this book covers 
all of the 8086’s most important fea- 
tures. #29-2, $16.99 0 


Osborne McGraw-Hill Dept. P1 
630 Bancroft Way, Berkeley, CA 94710 
Call Toll Free: 800-227-2895 
in California (415) 548-2805 


Name 

Address 

City/State/Zip 

Pius: 0 .75/item 4th class O $1.50/item UPS 
D $2.50/item Air Mail (1$10.00/item Overseas 
(California residents add applicable tax.) 


Total amount enclosed $ 
or charge my ClVisa COMastercharge 


Card# Exp. Dt. 


Book#, Price: 


in Mili: 
<n sett 


RCA’s remarkable new VP-3303 
Interactive Data Terminal turns any 
home TV into a videotex display unit. 


Now you can connect your family to 
the whole informative and entertaining 
world of CompuServe, The Source, Dow 
Jones. News/Retrieval and other time- 
sharing and data-base networks. 

All you need is our VP-3303, a 
modem and a modem cable, a telephone 
and your home TV. 

You can get instant access to re- 
gional newspapers and newsletters ... 
weather reports and sports results ... 
computer games and more. You can use 
the VP-3303 to make airline reservations 
... find restaurant recommendations in 
cities around the world. Plus stock mar- 
ket and corporate data. Or access your 
school or business computer. You can 
even send electronic mail and buy 
products. 

What you have working for you is 
a versatile, feature-packed interactive 
data terminal which can be worth 
far more to you than its low price. 
Its unique color-locking circuitry gives 
you sharp color graphics and rainbow 
free characters. You get 20- and 40- 
character formats in one of eight col- 
ors and separate color backgrounds. 
The spill-proof, easy-to-clean keyboard 
is highly suitable for 2 
hostile environments. 
And the light touch” 


membrane keyboard switches give you a 
natural feel. With reverse video, you can 
emphasize certain letters, words or sen- 
tences. A built-in tone generator . . . plus 
a white noise generator . . . let you create 
everything from the sound of explosions 
to the sound of music. 

The RCA VP-3303 is complete with 
both RS232C and 20mA current loop in- 
terfaces. It has six baud rates, eight data 
formats and ASCII encoding . . . versatil- 
ity that allows you to connect directly to 
a computer, as well as time-share. 


The RCA VP-3303 is truly a fine video- 
tex terminal. And don't forget, it's made 


by RCA...the first name in television 


...now the foremost name in videotex 
terminals. 

See a demonstration of the new 
RCA VP-3303 at your local computer or 
electronics dealer, or order direct from 
RCA, toll free or by mail. 


Order now ... only $389.00 (Sug- 
gested user price.) For more infor- 
mation call toll free. 800-233-0094. In 
Pennsylvania, call 717-393-0446. 
Visa or MasterCard holders may 
order by phone. Or send a check 


| sales tax 


-including $3 delivery 
» charge per unit plus your 


Ask Poplia EEE 


What’s a byte? 
A In addition to being the name 


of Popular Computing’s sister 
magazine for technical types, a byte is 
the basic unit of storage in a computer. 
This holds true for almost all com- 
puters, from pocket units to IBM main- 
frames. A byte is a set of (usually) eight 
switches, each of which may be on or 
off. Each switch is called a bit. There 
are 256 different combinations of on-off 
bits in a byte, so a byte can represent a 
number from 1 to 256, or any of 256 
different quantities. Two or more bytes 
are needed to represent a larger range 
of numbers. Computers must store text 
as well as numbers. This is usually done 
by means of ASCII (American Stan- 
dard Code for Information Inter- 
change). ASCII assigns a number to 
each of 96 different characters, in- 
cluding the alphabet, punctuation 
marks, and special symbols. For exam- 
ple, the code for the letter A is 65. 
Therefore, to store the letter A, the 
computer puts the number 65 into one 
byte of memory. 


Why are computers so 
Q expensive! 


You might find this hard to 
believe, but they’re not. In fact, 
in this era of double-digit inflation com- 
puters are one of the few things that are 
consistently going down in price while 
giving you more capability. Today’s 
$1000 computer has more computing 
capability than the million-dollar com- 
puters of 25 years ago. 

We should, however, inject a bit of 
harsh reality. Many people we talk to 
seem to be waiting for the day of the 
$25 computer. Although pocket 
calculators went from $800 to $10, that 
just won’t happen with personal com- 
puters. It’s now getting to a point where 
the cost of labor and materials won't 
allow personal computers to go much 
lower. More and more small computers 
are appearing in the $300 to $500 
range. That’s probably as low as they’re 
likely to go. (Although we'd like to be 


proved wrong on that point.) o 


<—— Circle 62 on inquiry card. 


Computer Helps 
Nab Crooks in Texas 


With the aid of a computer- 
ized log, police in University 
Park, Texas, have been able to 
chart burglary patterns and 
predict fairly well where a 
criminal will strike next. 

The computer in this small 
Dallas suburb assimilates de- 
tails of each crime and descrip- 
tions of suspects from police 
reports. When detectives no- 
tice something unusual, they 
log onto the computer to 
check, for example, whether a 
red Pinto has been seen leaving 
the scenes of several crimes. 

“Officers frequently switch 
beats and schedules, and they 
miss information on one crime 
that might help solve another,” 
said Josh Dowdell, a computer 
company president and part- 
time police officer who devel- 
oped the computer program. 

Dowdell once worked in the 
computer department for 
Dallas police. There, he ob- 
served how big-city police use 
computers to solve crimes. 
Though most smaller depart- 
ments can't afford expensive 
mainframes, he thought they 
could somehow devise a 
smaller system. When he 
moved to University Park, he 
discussed the possibility of a 


computer log with Chief David 
Beidelman, also formerly of the 
Dallas police force. Beidelman 
liked Dowdell’s idea, and the 
two developed the system they 
now use. While Dowdell fur- 
nished the computer expertise, 
Beidelman contributed the 
criminology information. 

Since the department began 
using the computer, it has 
helped to solve many crimes 
that might otherwise have re- 
mained puzzles, according to 
Dowdell. For example, after 
calculating where a burglary 
was likely to happen, police 
staked out the location. When 
the suspect arrived, he was met 
by the police, arrested, and 
subsequently charged with 
committing 150 burglaries and 
stealing $250,000 worth of 
merchandise. 

Another thief whose pat- 
terns were calculated by com- 
puter was followed by police 
officers for several weeks. Each 
time the would-be burglar 
cased a house or store, he dis- 
covered that plainclothes cops 
had beat him to the scene. 
Eventually, he tired of the 
game and moved on to an- 
other city, where he was later 
arrested. 


WiMilcaes i ea Me aa ia RS ear 
IBM Enters the Personal-Computer 
Market 


For years, computer-industry 
pundits wondered who would 
become the IBM of personal 
computers. Now they appar- 
ently have the answer: IBM. 

The price and performance 
capabilities of the recently in- 
troduced IBM Personal Com- 
puter could send the industry 
reeling. (See Stan Miastkowski’s 
“A Close Look at the IBM Per- 
sonal Computer,” on page 52.) 
Prices range from $1565, for a 
basic home system attached to 
a cassette player and television 
set, to about $6000, for a fully 
stocked system with advanced 
color-graphics capabilities. 
Because the machine uses a 
16-bit microprocessor, its com- 
puting power and memory 
capacity far exceed that of 
most other personal comput- 
ers, which use 8-bit micropro- 
cessors. However, presently 
available software doesn’t take 
advantage of the computer’s 
advanced features. 

The system, which comes 
with a 90-day warranty on 
parts, became available in Oc- 
tober. It’s sold through Com- 
puterland stores, Sears, 
Roebuck and Company’s new 
business-machine stores, IBM 
Product Centers, and directly 
by IBM’s Data Processing Divi- 
sion. 

Versions of such popular 
programs as VisiCalc, a finan- 
cial-modeling package by Per- 
sonal Software, Inc., now run 
on the machine. Other pro- 
grams include the Easy Writer 
word-processing system from 
Information Unlimited Soft- 
ware, Inc., and three account- 


ing packages from Peachtree 
Software, Inc. Also available is 
the highly popular fantasy 
game, Microsoft Adventure. 

Additional software pack- 
ages will be marketed under 
the IBM name through a royal- 
ty arrangement with program 
writers. The company says 
users also will be able to trans- 
fer hundreds of existing pro- 
grams to its personal computer 
with “minimal modifications” 
once two independent pro- 
gram-handling systems are 
adapted. 

Among the system’s_ high- 
lights are an 83-key adjustable 
keyboard, up to 262,144 char- 
acters of user memory, graph- 
ics capabilities in 16 colors, 
and an adjustable printer that 
provides 12 type styles and 
prints in two directions at 80 
characters per second. The sys- 
tem connects to any 120-volt 
AC power outlet and is cooled 
internally by a low-speed fan. 

The basic system consists of 
the keyboard and system unit. 
A more typical system for 
home or school with a memory 
of 64 K bytes, two disk drives, 
and a black-and-white monitor 
costs $3005. An expanded sys- 
tem for business with color 
graphics, two disk drives, and a 
printer costs $4500. 

The computer was developed 
at IBM’s Information Systems 
Division in Boca Raton, 
Florida. All the components 
were manufactured in the 
United States except the 
printer, which was produced in 
Japan, and the display unit, 
which was made in Taiwan. 


Computerized 
Answering Service 


If answering services conjure 


up images of cramped offices 
jammed with gum-smacking 
Operators counting the num- 
ber of rings on incoming calls, 
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the Answer Network may be 
what you've been waiting for. 

An automated, computer- 
ized answering service, the 
Answer Network also provides 
the following services: word 
processing, Telex/FAX, elec- 
tronic mail, mailing-list prepa- 
ration, and order entry. Oper- 
ators are seated at computer 
terminals with individual 
phones and as calls are re- 
ceived, client files are punched 
up on a display screen. The file 
includes instructions for taking 
a client’s calls, the type of busi- 
ness owned, business address 
and office hours, the client’s 
location, and a_ telephone 
number where the client can 
be reached in an emergency. 
Special instructions can be at- 
tached to the file as well. 

Messages are typed on the 
operator's keyboard and stored 
in the computer’s data base. 
When a client calls in, the 
computer automatically  re- 
trieves messages. 

The Answer Network rates 
average between $50 and $125 
a month, depending on the 
amount of computer time 
used. The firm is located in 
Santa Ana, California. 


Foundation 
Promotes 
Educational Software 
Development 


Soon after personal com- 
puters began appearing in large 
numbers, educators flatly pre- 
dicted that the microcomputer 
would revolutionize teaching 
and learning in American 
schools. But the machines 
have failed to live up to their 
original billing, in large part 
due to a serious lack of ap- 
propriate software. The Foun- 
dation for the Advancement of 
Computer-aided Education is 
attempting to unleash the tre- 
mendous potential of micro- 
computers. In the past two 
years, the foundation has 
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awarded about $625,000 in 
grants to assist educators in the 
development of innovative 
educational software. 

In January 1979, Apple 
Computer started the founda- 
tion, which until this year was 
known as the Apple Education 
Foundation. Apple remains 
the main contributor, but the 
name change reflects the or- 
ganization’s desire to establish 
a more neutral image and 
broaden its base of donors. 

The foundation is now an in- 
dependent group and is await- 
ing receipt of nonprofit tax- 
exempt status from the federal 
government. Still, the founda- 
tion has never awarded a grant 
to anyone who proposed writ- 
ing software on a microcom- 
puter other than an Apple. 
The foundation insists that 
there are no restrictions pro- 
hibiting the support of pro- 
posals using Commodore or 
Radio Shack equipment, for 
example. 

The foundation provides 
only hardware—computers 
and_ peripherals—with no 
funds available for salaries or 
office facilities. Grant reci- 
pients have approximately 16 
months to complete their pro- 
jects, and they are permitted to 
keep their gear when the pro- 
ject is completed. 

Program authors receive 
copyright protection, while the 
foundation gets the distribu- 
tion rights to the software. To 
date, no decision has been 
made on how to compensate 
program developers for the sale 
of their work. 

Interest in the foundation 
has grown dramatically. In the 
past two years, it has 
distributed more than 21,000 
brochures describing the ap- 
plication process. Requests for 
the brochure pour in at a rate 
of nearly 500 per month. 

“Decisions are made on the 
merit of each proposal, rather 


than on the subject matter,” 


comments Peggy Redpath, ad- 
ministrator of the Cupertino, 


California, foundation. “There 
tends to be a higher number of 
grants made in the fields of 
math and science, but only 
because we receive more pro- 
posals in that area.” The foun- 
dation maintains a strong in- 
terest in special-education pro- 
grams and tries to direct 15% 
of its funds into that area. 

Among the proposals that 
received funding this year are 
programs for handwriting 
skills, reading Russian, elemen- 
tary music instruction, college 
reading, and the teaching of 
atom structures. The founda- 
tion encourages instructional 
programs for all age levels and 
in all fields. Awards are made 
on the basis of uniqueness, 
potential use of the final pro- 
gram, degree of benefit to 
education, and capability of 
the grantee to carry out the 
project. 


Sasa SE SURO ORT OGD Ln CLAMS 
Children’s Television 
Workshop Enters 
Electronic Publishing 


Mix Sesame Street and 
Apples and what do you get? 
A new recipe for software de- 


veloped by the creators of Big 
Bird and the Children’s Tele- 
vision Workshop (CTW) and 
Apple Computer Inc. 

Spawned by Sesame Place, 
an educational play park out- 
side of Philadelphia (also a 
Sesame Street spin-off), the 
programs were written by a 
CTW team headed by Joyce 
Hakansson. Hakansson is the 
mastermind behind the park’s 
Computer Center, where more 
than 50 fun programs are on- 
line for children and adults. 
The 20 new programs are the 
“best of our Sesame Place ones, 
tailored for the public au- 
dience,” said Hakansson. 

Sporting color graphics, in- 
cluding the Sesame Street 
Muppet cast, and sound ef- 
fects, the programs will come 
four to a disk at approximately 
$50 each. Designed to teach 
children about computers as 
well as improve reading, spell- 
ing, and math skills, the pro- 
grams are CT W’s first venture 
into electronic publishing. 

Apple plans to market the 
programs through the com- 
pany’s direct-mail catalogs and 
in computer retail stores. 


Electronic Newspaper 


the Radio 


presses! 


Stop 
Shack and the Tiffin, Ohio, 
Advertiser-Tribune have devel- 
oped what they claim is the 
first privately owned electronic 


newspaper. 

To read the latest scoop, sub- 
scribers must have a Radio 
Shack Videotex terminal or 
software that allows their com- 
puters to act as terminals, a 
color television, and a modem. 
Then, the subscriber simply 


turns the terminal on, submits 
an access message, and chooses 
a topic from a list of reading 
material. 

According to a Radio Shack 
spokesman, the_ electronic 
newspaper will actually be 
more immediate than that in 
the normally distributed edi- 
tions, since news will be in- 
dexed in the computer bank 
within minutes after reporters 
file stories. 


“AR 
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Computerizing Chinese Characters 


How do you put 50,000 
Chinese characters on a stan- 
dard computer keyboard? This 
question is puzzling computer 
and language experts working 
to bring Chinese data process- 
ing up to par with the rest of 
the world. 

Unlike the English alphabet, 
each Chinese character repre- 
sents an idea, not a sound. To 
be considered literate in 
China, you must know at least 
2000 characters while the 
college-educated understand 
5000. Developing a_ usable 
keyboard and coding schemes 
to handle such a complex lan- 
guage are the major obstacles. 
But after years of study, some 
answers are beginning to 
emerge. 

Computer experts at IBM 
have developed a keyboard 
with a capacity to represent 
more than 2000 characters. On 
the main keyboard, each key 
can produce any of 12 different 
characters. A smaller, 12-digit 
keypad allows you to specify 
which of the 12 characters is to 
be used. The system includes a 
high-resolution display screen 
to show the complex Chinese 


characters. 

Along with the unique key- 
board, IBM has developed soft- 
ware that processes informa- 
tion in terms of two bytes in- 
stead of the usual one, which 
allows thousands of character 
combinations in place of the 
standard 256. 

Attacking the coding system 
instead of the keyboard, Wang 
Laboratories has developed the 
Ideographic Word Processing 
System, which operates in 
Mandarin and Japanese. 
Wang’s system handles 10,000 
characters by assigning each a 
six-digit identification number. 
The identification numbers are 
selected on the basis of the 
character’s shape. A standard 
disk can store up to 137.5 mil- 
lion characters. To operate the 
system, 297 codes and 15 usage 
rules are needed. 

Using the traditional spatial 
separation of Chinese char- 
acters into four quadrants, 
Cornell University’s Paul King 
has developed a 12-digit key- 
board to code Chinese char- 
acters into a computer. Each of 
the 12 digits signifies a basic 
character shape. By selecting 


up to four of the 12 keys, users 
can define an entire character. 
When shapes are similar to 
other characters, the system 
uses linguistic rules to identify 
the correct one. If a specific 
language rule cannot identify 
the desired character, the re- 
maining characters are dis- 
played on the video screen and 
the user manually selects his or 
her choice. The Cornell system 
handles 2500 words and addi- 
tional vocabulary sets are now 
being developed. 

Other tactics for handling 
the language include an elec- 
tronic tablet system to recog- 
nize handwritten characters. 
Defined as a “natural data-en- 
try system,” the tablet is still in 
the experimental stages at 
IBM’s Thomas J. Watson Re- 
search Center. There is also an 
attempt to alphabetize the 
Chinese language for use with 
Latin-alphabet-based comput- 
ers. Called the Pinxxiee Sys- 
tem, the project is being devel- 
oped by H. C. Tien for the 
Michigan Institute for Psycho- 
synthesis, a foundation aimed 
at cross-cultural union be- 
tween East and West. 


Ra aE aces ea 
Robotic Sales 


Roboticom Limited, Inc., a 
Salt Lake City subsidiary of 
Digital Products Corporation, 
has produced a robot salesper- 
son that dials phone numbers, 
makes sales pitches, takes 
orders, and gives a daily print- 
out of its endeavors. 

Specializing in futuristic in- 
ventions, Roboticom claims 
the desk-top sales agent, 
named Telsol, is less costly 
than its human counterparts. 
Telsol works long hours—with- 
out breaks—and it doesn’t get 
discouraged when customers 
hang up. In fact, it responds 
with a pleasant “thank you,” 
and goes on to the next num- 
ber listed in its memory bank. 

Voice-actuated, Telsol be- 
gins its promotional pitch only 
after the person answering the 
telephone opens the conversa- 
tion. It then  tape-records 
responses. At the end of the 
day, the computer prints out 
how many calls were made, 
and which, if any, went unans- 


wered. Telsol sells for $8965 


with printer and software. 


Producing 
Concordances by 
Computer 


Thanks to computers, put- 
ting together a biblical concor- 
dance, an alphabetical list of 
principal words and all their 
references, is no longer an 
overwhelming task. What took 
decades to do was recently 
completed by two teachers in 
about 250 hours. 

John Kohlenberger III and 
Edward Goodrick, professors 
at the Multnomah School of 
the Bible, wanted to produce a 
concordance of the New Inter- 
national Version, the most wide- 
ly read bible in the English- 
speaking world. They narrow- 
ed the list of usable words from 
more than 1 million to 12,800, 
which are contained in some 
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250,000 passages. Each verse in 
the newly published book, The 
New International Version Com- 
plete Concordance, has at least 
eight references. 

Kohlenberger says concor- 
dances are used by pastors, 
theologians, and students who 
want to review all the passages 
pertaining to certain biblical 


topics. 
The new concordance is the 
first of several works 


Kohlenberger and Goodrick 
have planned. Next, they envi- 
sion concordances with refer- 
ences to the original Hebrew, 
Latin, and Aramaic transla- 


tions. 
RE eR a RG 


French Government 
Aims to Put a 
Computer in Every 
Home 


The French government 
hopes to have a computer on- 
line in every household by the 
end of the century. The Mit- 
terrand government is con- 
ducting an experiment that 
will eventually place videotex 
systems in 2500 volunteer 
homes. The volunteers repre- 
sent a cross-section of the 
French population, varying in 
economic, academic, and pro- 
fessional backgrounds. 

Teletel 3V is part of the 
larger Telematique program 
that is expected to computerize 
directory assistance via video- 
tex terminals. Operating on 
color-television sets or video- 
tex terminals and normal tele- 
phone lines, Teletel will pro- 
vide services similar to those of 
American telecommunication 
networks, such as transporta- 
tion schedules and newspaper 
articles. Participants will select 
the services they want from 
about 170 companies and 
agencies and pay only for tele- 
phone time. The government 
is providing free hardware and 
is subsidizing the test project 
by selling videotex terminals 
abroad. 
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Professional Jurors— 
A Vanishing Breed 


In the past, a_ frequent 
criticism of the judicial system 
has been the handpicking of 
potential jurors by individual 
courthouses. The criticism has 
focused on so-called profes- 
sional jurors—friends of the 
court who were often favored 
with calls for jury duty. It is 
argued that when judges pick 
their cronies to sit on juries, 
the jury boxes are rarely filled 
with ethnic minorities or those 
from differing socioeconomic 


backgrounds. 
Today, that criticism is 
vanishing, thanks to com- 


puters. In 70 of the nation’s 96 
federal district courts, com- 
puters are now compiling lists 
of jurors and, in some _ in- 
stances, issuing 
and pay vouchers. 
“I couldn't pick you for jury 
duty if I wanted to,” said W. 
Farley Powers, Jr., clerk of the 
U.S. District Court for Eastern 
Virginia. Powers’s court was 
among the first in the nation 


summonses 


to turn to computer selection 
of jurors. 

Powers said the administra- 
tive office of U.S. Courts has 
emphasized computerized se- 
lection. The reasoning is sim- 
ple: it’s faster, cheaper, and not 
open to attack by attorneys. 

Before his court turned to 
computers, Powers hired col- 
lege students to pore over 
voter registration books, club 
and civic league membership 
lists, and telephone directories 
to compile a list of prospective 
jurors. 

“The computer does in three 
days what it took the college 
kids and my staff three months 
to do,” said Powers. 

Every two years Powers pur- 
chases a computer tape with 
the names of all registered 
voters in Eastern Virginia. The 
list is run through a General 
Services Administration com- 
puter in Washington, D.C., 
that randomly selects the 
names of prospective jurors. 
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Boot Camp May Include Video Games 


The U.S. Army is discussing 
the possibility of using video 
games to train soldiers. Ac- 
cording to Pentagon brass, 
many skills learned while play- 
ing computer games are similar 
to those achieved in field train- 
ing. 

Traditionally, soldiers have 
honed their eye-hand coordi- 
nation skills for operating 
ground weapons during field 
maneuvers, but those practices 
have become increasingly ex- 
pensive. Blasting a camou- 
flaged tank provides boot- 
camp trainees with aiming ex- 
pertise but costs taxpayers 
thousands of dollars. Budget- 
conscious generals are now 
wondering if authentic rehears- 
als are cost-effective. 

To determine whether coor- 


dination and reflexes can be 
developed using computer 
games, the Army Training 
Board recently gave the go- 
ahead for a study. But even if 
the military agrees to use ar- 
cade games in basic training, 
they will be altered to more ac- 
curately represent the armed 
forces’ needs. 
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Computerized 
Passports Speed 
Travel 


The U.S. Immigration Ser- 
vice is Computerizing passport 
services in a bid to speed up en- 
try into the country and to 
guard against entrants with il- 
legal passports or criminal 
histories. The switch to com- 


puterization, however, was not 
based on any of those motives. 
According to Immigration Ser- 
vice spokesmen, the govern- 
ment is simply trying to rid 
thirteen customs agencies of 
outdated equipment. Washing- 
ton, D.C., is the site of the first 
conversion and Chicago will 
be next. 

More than 150,000 passports 
already have been imprinted 
with computer ,codes. Once 
the program is completed, ma- 
chines will read the computer 
codes and process the data 
through a central data bank. 
| rs Oy Sea Aiea | 


Software Review 
for Handicapped 


Prentke Romich Company 
of Shreve, Ohio, is compiling 
its first review of software for 
the handicapped. It will be 
published next year. 

Prentke Romich manufac- 
tures equipment that allows 
quadriplegics and the cerebral 
palsied to use computers. The 
company is soliciting software 
from vendors and plans to dis- 
tribute it to ten rehabilitation 
centers for review by teachers 
and students. When 
pleted, the evaluation will be 
compiled and published. The 
software will then be updated 
annually and placed in a 
registry. 

Prentke Romich is working 
on another project to aid the 
handicapped in cooperation 
with the National Association 
of Special Education Directors. 
Using the TeleNet national 
telecommunications network, 
computerized aids available for 
the handicapped will be 
posted. The new service, called 
SpecialNet, will be accessible 


to TeleNet subscribers. | 
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-§ The very popular Mostly 
Basic book teaches users 
introd rapa programming 
techniques while providing a 
myriad of useful applications 
for the home and business. 
Advanced Operating Systems 
has compiled these programs 
and grouped them into 3 
sections. Buy any or all 
sections as you need them. 
Each section is available on 
cassettes for *TRS-80 Models | 
and Ill, and on diskettes for 
“Apple Computers. 


HOUSEHOLD: Digital 
Stopwatch = The House 
Buying Guide» Amortization 
Schedule « Electric Energy 
Usage = Medical Expense 
Record = Recipe Amount 
Calculator = The Basic Diet = 
Message Taker» Gas Mileage 


MANUAL 
DEXTERITY 


Calculator = The Tarot Card 
Reader Game. 


EDUCATIONAL: The 
Dungeon of Htan = Language 
Flash Cards = Memory 
Challenger = Visual Perception 
Test » Math 4+ The Reading 
Pacer = Spelling Test. 


SCIENTIFIC: Basic Telephone 
Dialer» Combination Lock = 
The Time Machine = The Word 
Board = Constellation 10* The 
Sun = Digital Dice = Hex to 
Decimal and Decimal to Hex 
Conversion. 


The MOSTLY BASIC series 
from Advanced Operating 
Systems is now available at 

your local software retailer, or 
call 1-800-348-8558 for the 
nearest dealer. 


ADVANCED 
OPERATING 
SYSTEMS 


450 St. John Road 
Michigan City, Ind. 46360 
219 879-4693 


Trademark of Tandy Corp. Trademark of Apple Computer, Inc. 


Popular Reviews 


The Radio Shack 


by Stan Miastkowski 


Remember the famous advertising 
slogan from the turn of the century: 
“They laughed when I sat down at the 
piano”? About the fellow who learned 
to play the piano through a mail cor- 
respondence course? The short history 
of Radio Shack’s small-business com- 
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puter brings the slogan to mind, for 
indeed the sages at computer corpora- 
tions did laugh when Radio Shack first 
released the TRS-80 Model II some 22 
years ago. 

Their laughter was short-lived. 

Just as the phenomenal success of the 


fnodio shack 


TAS°80 


TRS-80 Model Il 


TRS-80 Model I advanced development 
in the small-computer industry, the re- 
lease of the Model II sent sales of small- 
business computers soaring. 

The Model II was a gamble. At atime 
when small-business computers were 
selling for $10,000 and up, the Model II 
appeared on the market for $3450. 
Sales built slowly, but the Model II 
quickly became a best-seller, surprising 
all the experts. 


Model II Features 

The Model II is Radio Shack’s top-of- 
the-line system. It features many of the 
niceties business people have come to 
expect from computers. The all-in-one 
unit includes a built-in 12-inch black- 
and-white video display, a_ built-in 
8-inch disk drive, and a detachable key- 
board that can be positioned according 
to the operator’s whim. (I’m writing this 
article on a Model II with the keyboard 
sitting in my lap.) 


The Radio Shack TRS-80 Model Il. The 76-key 
keyboard is detachable and includes a two-foot 
cord. Shown on the 12-inch high-resolution 
screen is a directory from Scripsit, Radio 
Shack’s word-processing software package. The 
8-inch floppy-disk drive appears to the right of 
the screen. 


The keyboard has 76 keys that are set 
up in the standard IBM typewriter for- 
mat. Those keys that aren’t normally 
found on a typewriter (such as Control 
and Escape) are logically placed, in- 
cluding a data-entry keyboard over to 
the side. 

One characteristic that sets the 
Model II apart from other small com- 
puters is its keyboard controller—a chip 
that constantly checks the keyboard to 
see if a key has been pressed. In most 
small systems, the microprocessor ac- 
complishes this task, which slows down 
the computation process. The extra 
time the Model II doesn’t spend scan- 
ning the keyboard can be used for per- 
forming calculations in a program. 

Keyboards in some earlier versions of 
the Model II were mushy: keys tended 
to move back and forth. But this incon- 
venience was corrected in later versions 
coming off the assembly lines in Fort 
Worth. 

The best feature of the Model I] is its 
display, a high-resolution black-and- 
white screen. This display was designed 
with human engineering in mind, and 
it uses very small dots to form upper- 
and lowercase characters. In fact, the 
screen can be used all day without in- 
curring the eyestrain that often results 
from using a standard TV receiver as 
the video display. 

The TRS-80 Model II was obviously 
created for a variety of business applica- 
tions, though the configuration of the 
screen is especially good for word pro- 
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The TRS-80 Model II’s microprocessor zips along at 4 MHz (millions of cycles per second), so even 
lengthy calculations are performed quickly. Both the screen and the keyboard have their own 
special control chips that take much of the ‘‘housekeeping”’ workload off the microprocessor. 


cessing. The screen shows 80 characters 
across and 24 lines down. When text is 
set up in this manner, what you see on 
the screen is the same as what appears 
on the printed copy. This is particularly 
useful for composing letters and 
reports. 

Since its introduction, the TRS-80 
Model II has been criticized for its lack 
of color graphics. Admittedly, charts 
and graphs are easier to read when dis- 
played in color, but color graphics are 
not essential for most business applica- 
tions. 

Underlining the thought the Radio 
Shack engineers put into the Model II, 
the video display also has its own con- 
troller chip that takes care of “house- 
keeping” chores usually performed by 
the microprocessor. 


All about Disks 

In the Model II, Radio Shack chose 
an 8-inch rather than the more com- 
mon 54-inch floppy disk. Even though 
the system disk (the one that goes into 
the built-in disk drive) uses 122 K bytes 
of memory space just to keep the 
system running, there are still 358 K 
bytes left over. What’s more, you can 
add up to three additional drives, each 
storing 480 K bytes. (To put this into 
perspective, if you can type 70 words 
per minute, it would take you over 24 
hours of straight typing to fill a disk.) 


If that still isn’t enough memory for 
you, Radio Shack recently introduced a 
hard-disk unit, mounted permanently 
in a sealed container. Although it 
retails for $4495, the drive stores an in- 
credible 8.4 million bytes, making it (on 
a byte-for-byte basis) much lower in 
cost than additional floppy disks. 
Besides the tremendous amount of in- 
formation that can be stored on a hard 
disk (eliminating the necessity of con- 
tinually changing floppy disks), they 
can load programs and data at incredi- 
ble speeds. Even the largest program 
seems to load instantly. If you ever 
need to store over 32 million bytes of 
data, you can add up to three hard 
disks. 

Radio Shack’s hard disk is among the 
first available for small computers and 
it will appear on the market later this 
month. If you'll be using a Model II in 
an application that requires enormous 
storage, the hard disk is an accessory 
you should definitely consider. 


Heart of the System 

The heart of the system, the micro- 
processor, is the Zilog Z80A, a faster 
version of the ubiquitous Z80 micropro- 
cessor used in many small computers. It 
zips along at 4 MHz (millions of cycles 
per second). This extra speed, coupled 
with the outboard controller chips for 
the video display and keyboard, means 
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that the TRS-80 Model II gives some of 
the best performance available in a low- 
priced computer. 

The Model II comes with either 32 K 
or 64 K bytes of RAM (random-access 
memory), and I recommend that you 
opt for the maximum 64 K when you 
buy the Model II, since most business 
packages require that much memory. 

In the matter of start-up design, 
Radio Shack’s inventiveness shines 


through. Some of the software required 


Radio Shack offers a full range of business soft- 
ware for the Model ll—from General Ledger to 
Inventory to Financial-Analysis packages. 


to get the Model II up and running (the 
bootstrap) is stored in ROM (read-only 
memory). Although most popular com- 
puters lose RAM space because of the 
ROM bootstrap, the Model II makes 
no such sacrifice. Radio Shack engi- 
neers designed a way for the ROM to 
be switched out after the bootstrap is 
finished, freeing up even more memory 
space for program use. 

Another Model II plus is power-up 
diagnostics. As the machine goes 
through its start-up, another program 
in ROM scans hardware, insuring that 
everything's shipshape and ready to go. 


Traffic Cop System 

The key to the usefulness and effi- 
ciency of any computer system is the 
operating system, since it acts as a “traf- 
fic cop,” coordinating hardware and 
software. The operating system for the 
Model II is TRSDOS (pronounced triss- 
doss, and standing for “IRS Disk 
Operating System”). All of Radio 
Shack’s Model II applications programs 
(the list is long and getting longer) are 
designed to run with TRSDOS. AI- 
though advanced programmers may 
find TRSDOS confining, it’s an ex- 
cellent choice for the Model II since it 
was made specifically for that machine. 

The CP/M (Control Program for 
Microprocessors) operating system is 


also available for the Model II, al- 


though Radio Shack doesn’t sell it. 
CP/M is the de facto standard for 
many microprocessors, and _ literally 
hundreds (maybe thousands) of pro- 
grams have been written to run under 
it. Whether you want to spend several 
hundred dollars extra is a matter of 
need and preference. 

If you plan on running Radio Shack’s 
software, all you'll need is TRSDOS. 
Many of the applications packages of- 
fered by independent software com- 
panies also run under TRSDOS, and as 
the Model II becomes more popular, 
more software will be available. On the 
other hand, if you plan to use any pro- 
grams written for CP/M, you should 
have it installed. Remember, however, 
that Radio Shack is reluctant to service 
any of its computers once they have 
been modified. 

TRSDOS includes the usual utilities 
(programs that copy files from disk to 
disk, make backup copies of files, etc.). 
In addition, there are a number of com- 
mands that allow you to do some so- 
phisticated things, although most com- 
mands would only be used by an ad- 
vanced programmer. 


Microsoft BASIC 

Model II BASIC, by Microsoft, is an 
advanced version of the other BASICs 
Radio Shack sells with its lower-cost 
computers. It’s compatible with other 
BASICs on the market. If you plan to 
develop your own applications software 
with the Model II, there are numerous 
advanced BASIC features such as 
direct and sequential access to data on 
disk files, the ability to execute 
TRSDOS commands from within a 
program, and error trapping (the ability 
to recover from errors without stopping 
the program). 

The TRS-80 Model II offers a number 
Radio Shack has recently introduced a hard-disk 
drive for the Model Il. It’s the first generally 
available hard disk for a small computer and is 
designed for applications requiring a great deal 
of storage. The disk (which retails for $4495) is 
mounted in a sealed container and holds an in- 
credible 8.4 million bytes of data. Up to four 
drives can be connected to a Model Il. (After 


purchase of the first drive, additional drives 
retail for $3495.) 


PRICE 
BREAK THROUGH 


We’ve done it again! As a leader in small computer sales we must constantly find new ways to save customers money while offering quality products. Our most 
popular seller, the Apple II Plus, is now available with 64K of user RAM at the unbeatable price of only $1249. This is possible because we manufacture the 
16K RAM Card that expands the factory Apple II 48K to it’s maximum capacity of 64K. The Ram Card allows use of Integer and Applesoft Basic and other 
languages like Pascal. It's a must for large data bases, Visicalc, and the Z-80 cards. The card is made from high quality components and has a full one year 
warranty. 


64K APPLE! PLUS* 


*48 K Apple II Plus with 16K Ram Card a a G oa 


16K ~ $1025 48K ~ $1089 
DISK fH DRIVE conmotice carn $499 
DISK I DRIVE ox §§439 


Printers 


Apple Cards and Hardware 


16K Ram Card by CCI... 2.0.0... cee eee xray ood OO 
Language System w/Paecal... 00... 6.00 cee evens 379 
Silentype Printer w/Intertace Card. ba see es OOD 
Hayes Micromodem Il... cy pete ae aac 299 
Novation Apple-Cat Il. .... Eg oe Ra BOSS RES ee WKN be J 
Videx Videoterm 80 Column wi Geaghion: POLS er h s «ROD 
2-80 Softcard by Microsoft... 0... 06. . cece ee wee ae ZOO 
16K RamCard by Microsoft....... BORER OE SERS tay Ae E 
ABT Numeric Keypad (old or new kybrd). PA ease & 1) 
ALF 3 Voice Music Card..... settee nese eee een 239 
ALF 9 Voice Music Card............. (ace ay s - 169 
Lazer Lower Case Plue +.......... 1 es et 
Micro-Sci Disk Drives (A-40 & A-70)....... Gees CALL 
SSM AIO Serial /Parallel Card AGT... 2... 0. ee ees 189 
Sup-R-Terminal 80 Column Card.....,.........6. ..329 
_ SVAZVX4 Megabyter 8” Disk Controller............ . 589 
SVA 2+ 2 Single Den. 8” Dick Controller............345 
ThunderClock Plue...... Re Ae a OI ern EEN BE | 
Symtec Hi-Res Light Pen...... EP ESE FOS EG 2 
Integer or Applesoft Firmware Card............2...145 
Graphi¢a Tablet...... Ok a CePA OR TT hs Lee eee ¢. O19 
Parallel Printer Interface Card. Pe 
Hi-Speed Serlal Interface Card.........050.0cee50- 0185 
Smnarterm 80 Cohumn Cards. 288 
Joystick by Keyboard Co... .... ccc cee ee eet oe ee 4D 
Music System (16 Voices)... . 6. cece cece ee AID 
A/D + D/A Interface. .... 0.2 ccc cc weet eee ew ee OP 
Expansion Chassis. . 1... 0c. ccc cee cee eter ones OID 
Introl/X-10 Controller Cards. sc. ccc cc. ccccceccs 269 
Clock / Calendar Cafd.cicsescccsrovacteseecn eas 1 Bae 
CPS Multi-function Card... 0... cer ee ens ees  1B9 
Supertalker GD-200.. 0... cc cece eee career aad 
Romplus + Card. ... 0.00. cee cece erences eevee 195 
Romwriter Cards i eG RE FERRER ERIE 
Clock/Calendar Module... 0... ccc cee cree cee WO 
GPIB IEEE-488 Card... ccc ce ce tec ce ne Rad 
Asynchronous Serial Interface Card. .........66.-..129 
Centronice Parallel Interface Card... ......0. 2065044599 
Arithmetic Processor Card... 0. ee ee hOD 
We carry all CCS cards, please call for best prices. 


Epson MX-80 CALL 


Anadex 9800/9501 w/2K Buffer............6+.6+.1299 
C. Itoh Starwriter 25 CPS... cece eee LAD 
C. Itho Starwriter 45 CPS. ..........-. ie a sid 1899 
Epson MX-70.... 2.00. c cece scene esse en see ese CALL 
Epson MX-80 F/T. 2... 000 eee cee cere eee ee es (CALL 
Paper Tiger IDS-445 00... cc eee ee cee teens O99 
Paper Tiger ID§-460. 20... occ cme tee wee GAD 
Paper Tiger IDS-560...........- Boe weet ven ee A249 
Silentype w/Apple Il interface card. ...............349 
Qume Sprint 5/45......... ee vc ne oa vee een vee es cea Oe 


TOLL FREE ORDER LINE) |) (2 =™=EE = 
800-854-6654 | /gevrnrere 

California and outside _ was lkaplgh 2 
wiateous US ) — 2 


| 714) 698-8088 | 
TELEX 695000 BETA CCMO 


Video Monitors 


Atari 400 16K. Per BON ete cores eee ag Be te a sees as * 
410 Program Recorder... ..... 00. see cso sucneeas ; 
810 Diek Drivee oe is es PE Oe eb 
815 Dual Diek Drive (Db!. Dem.) .-. see ceen eens . 1295 
822 Thermal Printer. VER AEN ROE SO ee eigenen sees Gee 
850 Interface Module. ......:. oo a gg 
16K Ram Memory Module. ...... 0.56.50 0 ese ever s ISG 
16K Ram Memory Module (by ConComp)............-89 


PC. BOOIA 32K Ram occa Pipers Cheb here CALE 
PC-8012A 1/O Unit w/32K Ram. ......08-.626+.2.- CALL 
PC-8031A Dual Mint-Disk Drive Unit. ............. CALL 
Please write for more information about the NEC canmputer, 


LOTRS RRA BVENSTIPILR OMY Fey veonrandeasars bees 3 


Ordering information: Phone orders using VISA, MASTERCARD, 
AMERICAN EXPRESS, DINER'S CLUB, CARTE BLANCHE, bank 
wire transfer, cashier's or certified check, money order. or personal 
check (allow ten days to clear}. Unless prepaid with cash, please add 
5% for shipping, handling and insurance. (minimum 5.00). Califor- 
nia residents add 6% sales tax. We accept CODs. OEM's, Institutions 
and corporations please send for a written quotation. All equipment 
is subject to price change and availability without notice. All equip- 

_ ment is new and complete with manufacturer's warranty (usually 90 
days). Showroom prices may differ trom mail order prices. 


Send Orders to: 


consumer 

Romario g Mail ae : 
8314 Parkway Drive 
La Mesa, California 92041 _ 


* 3 


Software for the Apple 


Vistenlc 33.000 ia oe. es 
CCA Data Management.........0.00000 cue cus ee ss 85 
DB Master....... peed eVaw babes 6 uk bs face e es 168 
WordStar (Apple 80 col. POPSION) «ies kc ee iki ee 208 
Applewritet.o5.0 6 65 
Pasywriter. 5. 5 aes 
Peachtree Business Software.................... CALL 
hp Bee Ee re Ee SOLE GOA SR ky 
Visitrend /Visiplot 0665 6c ces ev voce vcseivcens 219 
Real Estate Analyzer... 0.0.0 ce cee cece ee 89 
Fax Preparers. 0655.6 os 
DOS Mlle oo ass 555 5 ss oo ee se 65 
Tax Planner. ee ee ee rey re ar are» | 
Dow Jones Portfolio Evaluator. ....................45 
Dow Jones News & Quotes Reporter... ..............85 
Apple Porven, 3. is 
Controller Gen. Bus. System... 6.6.6 1 499 


Amdek/Leedex Video 100 12° BAW... 6 cee ee es 189 
Amdek (Hitachi) 18” Color....... Seeger eve o ceo GOO 
NEC 12” Green Phospher Screen. ........-...6.- CALL 
NEC 12” RGB Hi-Res Color... ....-6.-80-0+6+-+-CALL 
Panasonic 13” Color... 0... cect ec eee e vers cece a AAO 
Sanyo 9%” B&W. Cee Awe MER eee ee Oe 
Sanyo 9” Green Phospher Screen. .... 0... :600005, CALL 
Sanyo 12” BAW... ccc eee ec cence ens ROD 
Sanyo 12” Green Phospher Screen. ...........++.. +289 
Sanyo 13” Color w/ excellent iesolution. 
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of options for hooking up accessories. 
The rear panel of the computer has a 
connector for the Disk Expansion unit, 
allowing you to hook up three extra 
8-inch disk drives (or the newly avail- 
able hard-disk drive). There’s also a 
connector for hooking up a peripheral 
that requires a parallel I/O port. 
Finally, there are a pair of RS-232C 
serial connectors—the standard inter- 
face for many printers and other ac- 
cessories such as modems. 
Considering its price, the Radio 
Shack TRS-80 Model II is surprisingly 
rugged. Here at Popular Computing, it 
has been used daily for over six months 
with absolutely no problems. (It even 
survived this writer’s pipe smoke.) 
Computers have come a long way since 
the old days when they required 
climate-controlled environments. 


Let’s Talk Cost 

As I mentioned, the basic Model II 
system retails for $3450 with 32 K bytes 
of RAM. Having 64 K bytes of RAM 
ups the price to $3899. In most applica- 
tions, you'll find a second disk drive, 
which retails for $1150, useful. Two ad- 
ditional drives cost $1750, three are 
$2350. (The cost for a single add-on 


drive is particularly high because it’s 


equipped with electronics for control- 
ling additional disks.) The first hard 
disk and the controller, which requires 
special installation by Radio Shack, 
retails for $4495. Additional drives (up 
to three to increase storage to over 32 
million characters) sell for $3495 each. 

In most applications you'll also need 
a printer. Expect to spend another 
$1000 to $2000, depending on whether 
you require letter quality or high speed. 
And finally, there’s the well-designed 
software, which will add another $1000 
to $2000 to your bill, depending on ap- 
plications. Radio Shack has a number 
of prepackaged units with various com- 
binations of hardware and software. 
But for a top system with accessories 
and printers, the price tag will be about 
$10,000—way below comparable sys- 
tems from the majority of small-busi- 
ness computer companies. There’s even 
an alternative: leasing. Radio Shack of- 
fers attractive leasing terms to qualified 
businesses. 


Gaining Popularity 

The TRS-80 Model II is quickly be- 
coming one of the most popular com- 
puters for small-business users. Al- 
though marketing people in Fort 
Worth are hesitant to release exact 


figures of units sold, independent 
research firms quote figures in the tens 
of thousands. 

Radio Shack offers substantial sup- 
port for customers who buy the Model 
II; not only are there Radio Shack 
stores and computer centers in most 
metropolitan areas, but the company 
has over a hundred people answering 
toll-free phones. The Radio Shack 
customer-assistance center in Fort 
Worth has experts in all facets of the 
Model II and its software. A quick call 
has frequently solved what I thought to 
be a major dilemma. If you're in a 
business where it’s imperative that the 
computer be on-line at all times, Radio 
Shack offers a service contract. Al- 
though it grants peace of mind, odds 
are you'll never need major service. 

Finally, the Model II’s manuals are 
absolutely complete. My only com- 
plaint is that they’re so complete it’s oc- 
casionally difficult to find what you’re 
looking for. The owner’s manual (with 
TRSDOS and BASIC) hefts out at over 
600 pages. But don’t be put off by the 
information is 


size. The most-used 


organized at the front of each section, 
leaving the advanced concepts to the 
people who enjoy complicated pro- 
gramming. 


a ee Ss ec 
Scripsit: Word Processing Par Excellence 


Since its introduction a few 
years ago, Radio Shack’s Scripsit 
has become one of the most 
popular word-processing software 
packages available. With good 
reason, too—it’s comprehensive 
and easy to use. 

Unlike other word processors 
— that require you to memorize long 
lists of commands, Scripsit allows 
you to type in text, make correc- 
tions and/or additions, and move 
text around (cut and paste) in a 
natural manner. Advanced com- 
mands are called by means of a 
“menu” which appears below the 
text “window,” eliminating the 
need to hunt for the instruction 
manual every time you want to do 
something. 

Another item allows you to do 
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further elucidation. The manual 


“global search and replace” (for 
instance, if Radio Shack changed 
the name of Scripsit, I could tell 
the computer to go through this 
review, find every occurrence of 
the word Scripsit, and change it 
to the new name). 

If you use a Model H heavily, 
the spooler is a useful feature. It 
permits you te print out one docu- 
ment while typing another— it’s 
especially valuable if you print 
lengthy documents or reports. 

The list of Scripsit’s features 
continues, and it would require a 
major review to explain them all. 
Scripsit’s only weak point is its in- 
struction manu I: it’s often dif- 
ficult to find an explanation of a 
particular item when you need 


comes with a six-cassette course 
designed for people who have 
never used a computer before. 
The course is valuable, but only if 
you take the time to go through 
the entire thing. 

As with most word processors, 
you can use Scripsit on a number 
of levels. For basic writing you 
don’t need the advanced features, 
but the more you use the unit, the 
more features youll find. I’ve 
been using Scripsit for a number 
of months (this article was writ- 
ten on a Model I] with Scripsit) 
and I am only beginning to ex- 
plore the possibilities. 

As icing on the cake, Radio 
Shack has relea ed a new and im- 
proved version of Scripsit. Al- 
though a review copy wasnt 


available at the time this article 
was written, a Radio Shack 
source says that a built-in dic- 
tionary of some 100,000 words 
has been added. That means that 
the dictionary scans your com- 
pleted text for misspelled words 
and then indicates the correct 
spelling. And you can add up to 
2000 words to the dictionary. 
(Talk about an invaluable fea- 
ture for lousy spellers.) Other ad- 
ditions are automatic hyphena- 
tion and the ability to count 
words (a boon for authors). 

Watch for a complete review 
coming up in a future issue of 
Popular Computing. 


Low cost software 


with 


high priced quality 


When we tell you that Our Super- 
sophisticated software package 
gives you top quality at rock- 
bottom prices, we're not fooling. It 
lets you handle large files easily, 
you get a powerful Command set 
that takes you through every 
phase of document production 
clearly and simply, and because 
our software package lends itself 
to customization, you're able to 
modify the presentation to meet 
your specific requirements. 


EVERY TYPIST AN EXPERT 
Because Our MINCE TEXT EDITOR 
gives you a full screen image of the 
text being edited before you print 
it, you will be able to insert, delete, 
move entire blocks of text and 
more... all at the touch of a key or 
two! What you see on the screen is 
what you get. Period! 


TEXT FORMATTER 
ENHANCEMENT 

Our SCRIBBLE 
FORMATTER lets 
you think in terms 
of the actual 
Structure of the 


document SO you can _ handle 
Chapters, sections, subsections, 
verses, quotations, and the like au- 
tomatically while typing. No longer 
will you have to worry about re- 
membering margins, vertical spac- 
ing, etc. they're handled au- 
tomatically too. 


OUR COMPETITION IS RED 
And they should be. After all, they 
can't offer all of the Super features 
and quality that our package can at 
our unbeatably low prices. It's just 
another way for us to show you 
that... the Mark of The Unicorn is 
your mark of quality at a reason- 
able price. 


VERY LOW COST 

MINCE and SCRIBBLE are priced 
at $175.00 each or buy both of 
them for only $275.00. Available 
from Westico, Lifeboat, Cor. 
nerstore or direct from us. 


Rising above the competition 


me PIarkK 
Of the 
CANICORN 


P.O. BOX 423 
Arlington, MA 02174 
(617) 489-1387 
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SPECTACULAR 
OFFERS 


BASF “FLEXYDISK”... 
Superior Quality data 
storage medium. 
Certified and guaranteed 
100% error free. 


Ne 


\ . 


SINGLE SIDED-SINGLE DENSITY 


MAXELL- DISKETTES 
The best quality 
diskette money can buy. 
Approved by Shugart 
and IBM. 

Sold only in boxes of 10 


5”, 1 side 


LIBRARY CASE... 
3-ring binder album. 
Protects your valuable 
programs on disks 
Fully enclosed and 
protected on all sides. 
Similar to Kas-sette storage box. 


Library 3-Ring Binder 
5%” Mini Kas - sette/10 
8” Kas-sette/10 


DISKETTE DRIVE HEAD CLEANING KITS 


a 
Prevent head crashes and aaa 


insure efficient, error- 
free operation. 


5%” or 8" 


SFD CASSETTES 
C-10 Cassettes 
(All cassettes include box & labels) 


Get 8 cassettes,C-10 sonic and 
Cassette/8 library album for 
only = 


(As illustrated) ‘ Sz 


i | 


5%” Applicator $3 5%” Hardholes $6 
8” Applicator $4 50/8” Hardholes $8 


VISA @ MASTERCHARGE @ MONEY ORDERS 
CERTIFIED CHECK @ FOR PERSONAL CHECKS 
ALLOW TWO WEEKS e C.O.D. REQUIRES A 10% 
DEPOSIT @ CAL. RES. ADD 6% SALES TAX 
MIN $2 SHIPPING & HANDLING @ MINIMUM 
ORDER $10 @ SATISFACTION GUARANTEED 
OR FULL REFUND 
Write for our free catalog 


HARDHOLE 
Reinforcing ring of 
tough mylar protects 
disk from damage 


PRODUCTS 
8868 Clairemont Mesa Blvd. 
san Diego, CA 92123 


Toll Free 


1-800-854-1555 


For Orders Only 


For information or California orders 


(714) 268-3537 
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Finally, the Software 

Radio Shack offers one of the most 
comprehensive selections of software in 
the business for the Model II. With 
some prominent exceptions (such as 
VisiCalc), the majority of the software 
was developed in-house by Radio 
Shack’s large and growing program- 
ming staff. For a company whose main 
business is hardware, Radio Shack has 
an unusually strong commitment to 
software. And Radio Shack’s software 
is specifically patterned to exploit the 
Model II’s advanced capabilities. 


Business Packages 

Radio Shack has a complete selection 
of standard accounting software. All 
the programs require a one-disk Model 
II with 64 K of RAM and a 132-column 
tractor-feed printer. Although a second 
disk isn’t required, it does make things 
simpler and faster. 

Inventory Management: Handles up to 
3000 inventory items and 300 vendors. 
Projects reorder needs based on 
analysis of past performance and sales 
trends. Provides information for post- 
ing to general ledger ($199). 

General Ledger: Handles up to 504 ac- 
counts and seven expense categories. 
Up to 11,420 entries per month. 
Detects automatic “out-of-balance.” 
Generates Chart of Accounts, Trial 
Balance, Document List, Posting Sum- 
maries, Ledger Detail Report, Income 
Statement, and Balance ($199). 

Accounts Payable: Features up to 500 
vendor accounts and 3000 invoices on 
file at one time. Compatible with either 


cash or accrual-accounting methods. 
Generates a long list of reports ($299). 

Accounts Receivable: Offers a complete 
invoicing and monthly statement-gen- 
erating system. Tracks current and 
aged receivables. Prints statements and 
invoices and has an automatic-billing 
option. If using a system with more 
than one disk drive, it automatically 
updates general ledger ($299). 

(Radio Shack also offers extended 
General Ledger, Accounts Payable, 
and Accounts Receivable software for 
systems with at least three disk drives.) 

Payroll: Handles up to 200 employees. 
Calculates withholdings and _ prints 
checks automatically. On systems with 
more than one disk drive, it automati- 
cally updates general ledger ($399). 

VisiCalc: The Model II version of 
Personal Software’s famous “electronic 
spread sheet” ($299). (See the VisiCalc 
review, page 34.) 

Profile II: A versatile data-base system 
that keeps track of up to 20,000 
records. Allows up to 99 categories in a 
single record and searches for any 
specified category. If you are using a 
multidrive system, Profile works with 
Scripsit (see textbox) to produce form 
letters, reports, etc. ($179). 

Profile Plus: Advanced version of Pro- 
file II ($299). 

Statistical Analysis: Helps analyze data 
produced by other business programs 


($99). 


Other Programming Languages 
Although most TRS-80 Model I 


users tend to buy prewritten applica- 


At a Glance 


Name: Radio Shack TRS-80 Model | 


Manufacturer: Radio Shack, 1300 One 
Tandy Center, Fort Worth TX 76102, 
8|7-390-301 | 


Price: $3450 (including 32 K RAM) 


Features: Built-in 8-inch floppy-disk drive, 
|2-inch high-resolution video display 
with upper- and lowercase alphanu- 
merics, 76-key keyboard, two RS- 
232C serial-interface connectors, 
parallel-interface connector, TRSDOS 


operating system, Model I] BASIC. 


Accessories: 32 K RAM expansion, $449; 
extra floppy-disk drive, $1150; hard- 
disk drive, $4495; printer, $1000 to 
$2000 


System Price: $6000 to $10,000 (including 
64 K RAM, additional floppy-disk 
drive, line printer, and ‘‘typical’’ 
business software packages) 


Additional Languages: COBOL, 
FORTRAN, Assembler, Compiler 
BASIC 


Popular Reviews 


tions software (like those listed above), 
you can write programs in languages 
other than standard BASIC. Here are 
the options: 

COBOL: COmmon_ Business- 
Oriented Language is a frequently used 
language for business applications 
($299). 

FORTRAN: FORmula TRAWNslator 
is primarily for scientific uses requiring 
many mathematical calculations ($299). 

Editor/Assembler: For the advanced 
programmer who wants to program in 
assembly language, the language closest 
to the binary arithmetic the computer 
understands. Assembly language pro- 
duces fast programs that take up the 
smallest amount of memory space 
($199), 

Compiler BASIC: By translating a 
standard BASIC program _ into 
machine language (1s and Os) and stor- 
ing it in this manner, the compiler 
enables BASIC programs to run faster. 
Also, if you want to develop and sell 
programs, a compiled program is dif- 
ficult to copy. 


Deluxe Software 


ReformaT Ter: Converts TRSDOS 
disks from the Model II to the IBM 
3471 format. Also converts IBM disks 
to TRSDOS format. You can create 
disks on your Model II, convert them 
to IBM format, and use them in most 
IBM computers. The same holds true in 
reverse ($249). 

3270 BiSync Package: Allows the 
TRS-80 Model II to act as a terminal for 
any IBM computer equipped with the 
BSC 3270 communications capability. 
This includes the IBM 360/370 and the 
30 series ($995). 

3780 BiSync Package: Allows the 
Model II to act as a Remote Job Entry 
(RJE) terminal for equipment with the 
3780 communications capability, in- 
cluding almost all of the IBM models 
and some of the larger Digital Equip- 
ment Corporation computers ($995). 

Although these software packages are 
some of the most expensive offered by 
Radio Shack, they enable companies 
who already have IBM equipment to 


THE TSE-HARDSIDE 1982 MICRO-COMPUTER BUYER’S GUIDE 


connect with the TRS-80 Model II as 
well as to swap disks. The combined 
price of the Model II and the software is 
often considerably less than compar- 
able equipment from the major com- 
puter companies. 


Best Buy 

If you’re a small-business man on the 
verge of buying your first small com- 
puter, the Radio Shack TRS-80 Model 
II is the logical place to start (and keep 
on going). The Model II system (hard- 
ware and software) is highly reliable 
and easy to use. And it gives a big 
“bang for the buck.” Competing 
systems with comparable features will 
cost you 25 to 50 percent more. a 


Stan Miastkowski is Managing Editor of 


Popular Computing. 


is now available! We’ve included such 
valuable information as print samples 
from each of the printers we carry, 
feature-by-feature comparisons of Micro- 
Computer systems in an easy-to-read 
table format, an informative article on 
Micros, and pages and pages of complete 
product descriptions. 

We’re making this valuable reference 
available for only $2.95 (refundable on 
your next purchase from TSE-HARDSIDE.) 
Charge customers are welcome to call our 
toll-free number: 1-800-258-1790 (in NH call 
673-5144) THE TSE-HARDSIDE 1982 
MICRO-COMPUTER BUYER’S GUIDE will 
soon arrive at your address via first class 


Ta) 


Send to: 


TSE:IFARRDSIDE 


Dept. C, 14 South Street 
Milford, NH 03055 


As an increasing number of small 
computers are used by businesses al- 
ready equipped with mainframes, man- 
agers are discovering that personal 
computers are cost-effective for stand- 
alone applications. The work can be 
done instantly, instead of waiting until 
the company’s large computer is avail- 
able. Small computers are also being 
used as intelligent terminals: hooked up 
to a larger system they actually do the 
computing themselves. 

Up to now, the problem has been 
that small computers store, receive, and 
transmit data differently than large 
computers. In other words, a disk 


prepared on a TRS-80 Model II could 


not be used in a IBM computer. This| | Yes! Send me the Oe 
incompatibility also created problems | |! TSE-HARDSIDE 1982 Micro-Computer Buyer’s Guide. | 
with hooking up small computers as 7 DO I’ve enclosed $2.95 [)]Please send only your FREE Price List | 
terminals. | (JCharge to my credit card (JMasterCard ()Visa | 
But Radio Shack has solved the prob- |_| Card No. eee 
lem, opening up a vast new market for 7 Interbank No. Exp. Date | 
its TRS-80 Model Ils, with the intro- | | ake 
duction of three new software packages | | Name | 
; | Address | 

that allow the Model II to communi- I City , 
cate with mammoth computers. t State Zip Code E 
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Reddy Chirra improves his vision with 
an Apple. 


Reddy is an optical engineer whos 
used to working for big companies and using big 


mainframes. 

But when he started his own consulting 
business, he soon learned how costly mainframe 
time can be. So he bought himself a 48K Apple II 
Personal Computer. 

And, like thousands of other engineers 
and scientists, quickly learned the pleasures of 


cutting down on shared time 
own tamper-proof data base. 


¥ and having his 


His Apple can handle — = 
formulas with up to 80 vari- : aaa “i 


ables and test parameters on ¥i eS 
250 different optical glasses. a 

He can even use BASIC, FORTRAN, 
Pascal and Assembly languages. 

And Apples HERES graphics come in 
handy for design. 

Reddy looked at other microcomputers, but 
chose Apple for its in-depth documentation, 
reliability and expandability. 

You can get up to 64K RAM in an Apple II. 
Up to 128K RAM in our new Apple II. And 
there's a whole family of compatible peripherals, 
including an IEEE-488 bus for laboratory 
instrument control. 

Visit your authorized Apple dealer to find 
out how far an Apple can go with scientific/ 
technical applications. 

It'll change the way you see things. 


The personal computer @gCIPPIE 


For the authorized dealer nearest you, call (800) 538-9696. In California, call (800) 662-9238. Or write: Apple Computer Inc., 10260 Bandley Dr., Cupertino, CA 95014. 


Circle no. 6 for more Information or Circle no. 76 for special OEM information 


by Jonathan Erickson 


It had all the ingredients of a top- 
secret project—which, industrially 
speaking, it was. There were labs that 
moved from place to place; a less-than- 
adequate number of people involved 
(all sworn to. secrecy); nights, 
weekends, and holidays spent in 
laboratories poring over schematics 
and programs; and deadlines that 


seemed impossible to meet. 
Steve Leininger 


When Steven Leininger joined Radio 
Shack in the fall of 1975, the company 
was still trying to decide whether to sell 
a microcomputer. No one at Radio 
Shack seemed to know what kind of 
computer it should be or even what it 
should look like, much less what it 
should do. 

Today, six years and _ countless 


TRS-80s later, Radio Shack’s Model I 


has found a comfortable niche in com- 
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The Men 
Behind the TRS:-8Os 


puter history and Steve is director of 
product development for Radio Shack’s 
computer division. 

What happened in the _ interim? 
Simply, Steve designed and built a per- 
sonal computer. With, of course, ac- 
companying software. In less than a 
year. And it has been the leader of the 
microcomputer pack from the start. 

Steve might disavow the comparison, 
but based on the popularity of the 
Model I TRS-80, you might argue that 
he’s the “Calvin Klein” of microcom- 
puters. Along the way, he opened the 
door to the second generation of 
popular-computer engineers—to people 
like Dale Chatham, who developed the 
TRS-80 Color Computer. But that 


comes later. 


In the Beginning 

It began with an interest in elec- 
tronics. 

“When I was ten years old and grow- 
ing up in South Bend, Indiana, my 
mom bought an electronics kit that 
didn’t have an instruction manual,” 
Steve explains. “I had to figure out 
everything—what the parts did and 
how to put them together. That’s really 
when I got into electronics.” 

By the time he entered high school, 
his interest in electronics was primarily 
devoted to audio. During the day he 
studied electronics, and after school he 
experimented with practical applica- 
tions (electric guitars and homemade 
amplifiers). The decisions that plague 
most college-bound students— where to 
go and what to major in—posed no 
problem. “Where” was hometown Pur- 


due University. “What” was electronics. 

Then his focus shifted. Leininger 
recalls, “I was interested in audio, so all 
of my preparation was in analog elec- 
tronics. It wasn’t until the last semester 
of my junior year that I took my first 
digital course. I was at the Engineering 
Library and picked up a magazine that 
had an advertisement for an Intel com- 
puter. I looked at that ad for a while 
and said to myself ‘that’s going to be a 
big thing’; then I signed up for some 
more digital courses. You might say it 
was love at first byte.” 

In 1974, with bachelor’s and master’s 
degrees in electronic engineering, Steve 
headed west to the heart of the emerg- 
ing microcomputer industry —Califor- 
nia’s Santa Clara Valley. There he 
divided his time between designing 


SC/MP_ (National Semiconductor’s 
early microprocessor) and com- 
municating long distance with 


Susanne, the girl he left behind. “Six 
months of calls back to Indiana just 
about broke me. It was either get mar- 
ried and have her move to the West 
Coast, or move back to Indiana.” She 
joined him on the West Coast. 


Discovered at Last 

To earn a little extra cash, Steve 
began moonlighting at a computer 
store. One fateful evening a couple of 
Texans from Radio Shack walked in, 
and—as luck would have it—Steve was 
behind the counter. 

“Steve's computer-store experience 
was extremely valuable to him and to 
us,” says Jack Sellers, one of the Texans 
who walked into the computer store 


ATARI 810 


JAX. _ DISCDRIVE 


a SABA 


for people: 


CXL4011 Star Raiders ................. ccc eee 


CXL4012 Missle Command ................... $32.00 
Gx6001 U SHHistotytc accede pee $23.00 CREAOUSASIOIOIDS 0c bi one one hs Oa ee es $32.00 
ATARI SOFTWARE Cx6002 US. Government ae Ae ae ae $23.00 
xX600 UPERVISOTY-ORINS, cw tia a ae hae 23.00 CMUAO 1S Tel LINK osc os te, bak ek eee $20.00 
CX404 Word Processor...................... $119.00  C©X6004 World History............... 0.0.0.5 $23.00 “Gomipuhome..<..oescncs sive euadhortscanvetas $74.95 
CXS PICO lec Otros tea ihe, Wank ae eae $68.00  ©X6005 Basic Sociology...................... $29.00" FA SiG ales acd oe anne es a ne eos as $149.00 
CX413 MICROSOFT BASIC.................... $68.00  CX6006 Counseling Proced.................... $23.00 Letter Perfect (Word Processor) piireren Speen stn $119.00 
CX4101 Invitation to Programming 1........... $17.00 CxX6007 Principaliof ACI. wt ee Gay es S23 OOS Source cane seer eu en) wei att eee $89.00 
CXATO2 KinGdGms caver ins, $13.00 a SIS a ene ita AAS ie 
X41 tiSTICS2 ate oe a eee 17. r S'S VG Sis ease ee hee eh ae 8 : AO) ° . 
OE maine ee eGo. “CREOIONBUcIneSs Comm ce $23.00 Atari® Peripherals: 
CX4105: Blackjack. a.500 -.4604-5cn8 ear enen $13.00 CX6011 Basic Psychology. 3 so. a2 02.7 Sees $23.00 
CX4106 Ineitation to Programming Oise teed ce $20.00 Cx6012 Effective Writing ..................... Be 00K ADO RI GK aied tes che essen etcetera a oem $329.00 
CXAIOT BiOchy INI ale hit e 2e oe $13.00 CX6014:Principals’OUECONM can .s usnen feet ae $23.00 RIGIRCECUGT ee ee $59.00 
CXA 108m WanOMman. tc. herce ttt ads cone $13.00  GX6015 Spelling ... eee $23.00 goo Printer... Tk OF er En ee eee a $359.00 
CxX4109 Graph Cee ns Se le eid ae ee faa, $17.00 Cx6016 Basic Electricity NAAR TOOT TER tio Zig rere $23.00 B25 rile eee ae ee eee oe $ CALL 
GX4110 TOUCH TY OING sq 2 errata: $20.00  ©X6017 Basic Algebra.................... 00. $23.00 9309 Modem........................... $159.00 
CX4111 Space Invaders... 6s cccsnce cise sews: $17.00  ©X8106 Bond Analysis ................... 005. $20.00 60 Interface.......................... $ CALL 
CxX4112 States &Capitals.o. ae ates woes $13.00 CxX8107 SlOCk Analy SiS oo) ti cu let en teak $20.00 
CX4114 European Countries & Capitals........ $13.00 CX8108 Stock Charting ............ 0... cee $20.00 oe ; 
CX4115 Mortgage & Loan Analysis............ $13.00 CXL4001 Education System Master........... $21.00 Atari® Accessories 
CX4116 Personal Fitness Prog................. $59.00  CXL4002 Basic Computing Language ........ 246,00") (New DOS 2 Systema nent i. ey ee eas cee $21.00 
CX4117 Invitation to Programming 3........... $20.00 CXL4003 Assembler Editor................... $46.00 CX70 Light Pen $64.00 
CX4118 Conversational French................ $45.00 CXL4004 Basketball............... eee, $24.00 Cx30 Peddie Be RUNS hata ete oor ora ean $18.00 
CX4119 Conversational German............... $45.00 CXL4005 Video pe 5 ee SO ee ae ne EN $24.00 x40 Joy Stick Re ey at mup iar Tial ag Nan tv ca nian sebe br otcay tactis bie Raectsaty 2A $18.00 
CX4120 Conversational Spanish............... $45.00 CXL4006 ee Breakout ..................05, $30.00 CXB53 16K AM Lie ruta eee nek $89.00 
X42 Energy Cratew si: oe ic ce. $13.00 CXL4007 Music Composer.................... $45.00 a mo aA dd CD RR Sea 
CX4125 Conversational Italian................ $45.00 CXL4009 Chess RR Rel ain ne hy SR PR Rene RARE wR $30.00 icrote See EAT Sete a Deo etaa si, Seeawas Romeo ohne : 
CXL4010:3-0 Te Ta HOW'S fon ees vs ws $24.00 Microtek 32K RAM................ 0.000 eee $169.00 


CBM Software 


WOrdPLOS lS tse 8i et oe one oad ai ee edad : 
WordPro4 Plus................ Pris Maes J 8, Th hake, $299.00 
Commodore Tax Package................... $399.00 


WAT oF: 11 Ong a rent area ie RUG Ree nem a Rem See PR eer $149.00 
BPI Generaliedger nc: oy sce hee ae? $329.00 
O2Z Information System .................... $329.00 
Dow. Jones: Pornolions. 2. cut ake pew verwen $129.00 


PAS Cae ie aot ate ds Oe ae eiee f $239.00 
Legal Time Accounting...................... $449.00 
Word CrantcGOin eh ait ee aise Sela aes 1 $289.00 
WOrduGNne Chet snc er toc ae ee ae ee $180.00 
Gre@ale-A Base .24c eee a $239.00 
POI Saree ak Sei etn eta tek ile PNG ea tenes $89.00 
SOCKGI-2:MG@2n ea eh ace oie eee oe 

URGE Sy: (ane ilar paso, Reena a re EY ate eater Dat Me SURO Bee ee rae 


Disks 


CX8 100 Blank Disk:(5) 2. <2 cs... eens tien gean $22.00 
Sycom Blank Disk (10).................00.005. $29.00 
Maxell Blank Disk (10) ............0.0 00.00.0048. $36.00 
Maxell Blank Disk (10)..................0.000. $46.00 


CBM 8032 $1099 


Printers 
4016 yao ans Momnin hie Coe Wie Ghee ae a, AD OCe Leib ePneed babe. MG Fac Mane Oh Cede “eis otis $799.00 . Call for rices on the new NEC models. 
AOSD nee eae eek ae $999.99 Vic-TV Modual ............ $19.00 eer ver 
BOOB inet t ust esernsecreseesennees $1799 00 Vic Cassette wn cron etes $69.00 Epson MX-80 
ENT = gtatigrer nea ae aie en tern ieee ee car et : ; H Epson MX-80 FT Call f 

TaN OODsn ah oe eke a eae $1699.00 we Pas rages oe ese ns Sa Diablo 630 eltorPrices 
cet eet Cas ott Brive Piet ae A athe thar $809 oe IC ack program....... TEG 100 Sicawnlecoeene tana 

M4040 Dual Disk Drive........ .....,..... 9 ETOCS oi hi ak ok whence ee : 
CBM8050 Dual Disk Drive.................. TEC 1500 Starwriter 45cps.................. $1795.00 


No Risk, No Deposit On Phone Orders, COD or Credit Card, 
Shipped Same Day You Call * = @ 


* on all in stock units 


—_ To Order: 
IN PA, CALL (717) 327-9575 (80 O) 933 8950 Phone orders invited (800 number is for order desk 


only). Or send check or money order and receive 
free shipping. Pennsylvania residents add 6% 


COMPUTER MAIL ORDER seo cpa mene tegen 
501 E. 3RD ST., WILLIAMSPORT, PA 17701 Circle 16 on inquiry card. 


that night. “He knew what the hobby- 
ist market wanted and yet he was very 
knowledgeable in the technical areas of 
computers. It was an exposure that 
computer people didn’t have then.” 
The Leiningers relocated to Texas, 
Steve as project engineer for Radio 


Shack. 


The Early Stages 

Before Steve came on the scene, 
Radio Shack’s early idea was to market 
a kit that the customer could assemble. 
The decision to scrap the kit idea and 
sell a “ready-to-go” computer set the 
course of personal computing to what it 
is today. 

“That really was an important deci- 
sion,’ Leininger notes. “The main 
reason we decided to forget about the 
kit was we felt it was too difficult a pro- 
ject. Can you imagine the instructions 
that would go along with a self- 
assembled Model II? Some customers 
were having trouble assembling 
‘100-in-I’ kits, let alone something as 
complex as a computer.” 


Dale Chatham 


But the hardest part was deciding 
what the computer should be, Lein- 
inger remembers. “For instance, there 
needed to be some way to input infor- 
mation. We chose a standard type- 
writer keyboard because we felt the 
customer would be less intimidated. 
Then we needed some way to output 
information. We chose a IT'V-like video 


because the customer would be familiar 
with it and it was cheaper than a 
printer. Next, we needed a way to store 
information. Cassette tapes would 
work, they were cheap, and the 
customer knew what they were. We 
wanted BASIC built into the ROM 
and we wanted plenty of RAM for user 
programs. When we established these 
criteria, the actual design of the 
machine seemed relatively simple.” 


made the change, and it worked 
beautifully.” 

When Tandy came to the factory a 
couple of days later, Leininger and 
Sellers had a simple BASIC game for 
him to try. Tandy apparently liked 
what he saw and ordered 3000 TRS-80s 
built with the understanding that if 
they didn’t sell, Radio Shack stores 


could use them for inventory control. 


That was the good news. The bad 


RCA PE cae: RE TN UN A dy Sg ae EMC tae Me AED Tike ibe fk Wedges Boh | 
It’s rare to find someone who has that 


almost total grasp on both hardware and 


software. 


Final Push 

But the battle wasn’t over. In 
February 1976, Leininger and Sellers 
(now general manager of Tandy 
Business Products) decided to go with a 
Z80 microprocessor and dynamic 
RAM. The changes would have to be 
incorporated into the design before 
April—when they would meet with 
Charles Tandy, chairman of the board 
of Tandy Corporation, and try to con- 
vince him that the microcomputer 
could sell. 

“At that stage in the development the 
hardware was never a problem,” Steve 
says. “It was the software that gave us 
fits. We hired some guy to work on the 
software, but after a few months he 
disappeared and we never heard from 
him again. I was supposed to do the 
hardware, but now I had to write the 
software, too.” 

Days before Tandy’s first look at the 
computer, the BASIC interpreter still 
wasn't working. They decided not to 
leave the factory until the computer 
ran. 

“It was after 2 a.m.; both of us were so 
tired we couldn’t see straight because 
we'd been at the factory about two 
days,” says Sellers. “We knew we were 
down to the wire and had just about 
given up. Steve was trying to debug a 
program and couldn’t get the answer. 
Finally, he took a listing into the other 
room. I was working on something else 
and all of a sudden | heard him yell 


‘Eureka!’ He came running into the lab, 


news was that the first TRS-80 had to 
be delivered to customers no later than 
August of the same year—barely three 
months away. But with Charles Tandy 
backing them 100 percent, Leininger 
and Sellers met the deadline—with 
hours to spare. 

“I don’t think anyone can really ap- 
preciate what Steve did in the early 
days,” says Sellers. “It’s rare to find 
someone who has that almost total 
grasp of both hardware and software. | 
don’t think there was anyone else that 
could have done the job under the con- 
ditions he worked.” 


An “Idea Man” 

All of that’s changed now. Carpeted 
offices and modern labs have replaced 
converted closets, and while he still 
tests a few circuits, Leininger is basi- 
cally an “idea man” who develops and 
evaluates new products. Since the 
Model I, Steve has directed the 
development of the Model II, the 
Model III, and the Color Computer, 
although he didn’t work them from 
start to finish as he did the Model I. 

‘T think I’m still proudest of the 
Model I because I did most of that by 
myself,” he says. “None of what we’re 
doing today would ever have taken 
place if it hadn’t been for that 
computer. And it was great doing a job 
that nobody else had done before—that 
no one thought possible. It was a real 
challenge, one of those once-in-a- 
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lifetime happenings that I hope | only 
do once.” 


A Fellow Engineer 

If Steve is a first-generation popular- 
computer engineer, Dale Chatham is 
characteristic of the second generation. 
Since joining Radio Shack a little over 
two years ago, Dale’s major effort has 
been the TRS-80 Color Computer, a 
computer that Leininger believes will 
sell as well as the original Model I. 

“Dale was the right person to develop 
the Color Computer,” Steve says. “He’s 
a very good engineer. He’s careful and 
does his planning the first time 
around.” 

And, like Leininger, Dale doesn’t 
forget what the customer, the average 
user, wants. It’s easy for him to 
remember what the computer hobbyist 
needs: that’s how Dale got hooked on 
personal computing. 

“Technically speaking, my _ back- 
ground isn’t computers,” he explains. 


“When I graduated from UTA (Univer- 
sity of Texas-Arlington) in 1975, com- 


puters weren't emphasized the way they 
are today. But I knew a little about 
computers and was interested in them 
so I bought a kit and built one in my 
spare time. Then I bought a Model 
I...now I have a Color Computer 
too — naturally.” 

He dropped out of college for a year 
when he couldn’t decide between elec- 
trical engineering and genetic engineer- 
ing and went to work on the assembly 
line for Texas Instruments. In 
retrospect, that experience paid off in 
three ways: (1) he was able to see how 
design problems influence production; 
(2) he decided that it would be easier to 
get a job as an electrical engineer than 
as a genetic engineer; and (3) assembly- 
line work wasn’t all it was cracked up to 
be, so he’d better get back to school. 

After he earned his degree, Dale 
returned to Texas Instruments—this 
time as an engineer designing military 
products. “The products were very 
limited,” he says. “They definitely 
weren't consumer-oriented, unless, of 
course, you like to drop bombs on 


people.” 

When Dale answered Radio Shack’s 
ad, he knew he wanted the position. 

“The job Steve described was exactly 
what I had decided I wanted to do,” 
Dale says. “I like working with con- 
sumer products. I like being able to go 
into a store and see something I de- 
signed. I feel lucky because every day 
I'm doing exactly what I want to be 
doing.” 

Two designers. Two men who are 
shaping the future. Steve and Dale are 
obviously not the sole members of 
Radio Shack’s computer-design group. 
But they’re representative of the 
“forward-looking” thinkers who have 
changed Radio Shack’s company tag 
line from “the supermarket of sound” to 
“the biggest name in little computers.” 


They’re the men behind the 8-bit, and 


they’re having a ball. is 
Editor's note: After this article went to press, 

Steve Leininger resigned from Tandy Corpora- 

tion to start his own consulting business. 


Jonathan Erickson lives in Forth Worth, Texas, 


and is a technical writer for a major electronics man- 
ufacturing and retail firm. 
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«é EXCITING MAIL ORDER DISCOUNTS <# 


$1049 


16K computer 


Disk II with Controller $535. . .without $446 


Adventure by Apple...................05. 29 Sargon Il Chess by Hayden .............. 29 
Allen Rain by Broderbund................ 22 Space Eggs by Sirius .................... 25 
Applebug Debugger ..................... 29 Space Invader/Cosmos Mission........... 19 
Apple Graph & Plot..................000. 59 Supertext Il by Muse..................0.. 129 
Appiesoft Utility Prog. Cass. by Hayden... 29 Visicalc Il by Personal Software .......... 169 
Applewriter...30. cis scs eee ceaan ees 65 ZORK by Personal Software.............. 34 
Asteroid Fleld by Cavalier ................ 19 

Budges Space Game Album.............. 39 

Budges 3-D Graphics ..................6 3 ACCESSORIES FOR 
CCA Data Mgmt. by Personal Software ... 84 

Cyber Strike by Sirlus.................00. 34 THE APPLE Il 

DAKIN 5 Programming Aid 3.3 ........... 75 

Data Factory by Microlab ................ 129. ABT Numeric Keypad model AorB ...... 114 
DOB Master ll by Stoneware ............... 199 ALS Smarterm 80 column board.......... 299 
Desktop Plan Il by Personal Software ..... 169 Andromeda 16K Ramcard................ 169 
DOS Tool Kit ...... ccc cece ences 65 Apple Clock/Calendar by Mtn. Comp...... 225 
Dow Jones Portfolio Evaluator............ 45 Applesoft Basic Firmware Card........... 149 
Flight Simulator by Sub-Logic............ 34 = Arithmetic Processor #7811 by CCS ...... 339 
Forth il by Softape...................005. 45 

Fortran... 0... eee eee nents 159 Large Selection Of Software Just CALL 
Hi-Res Football by On-Line .............. 33 

PASCAL Language System............... 425 ' 
Personal Filling System............0....... 84 

Raster Blaster by Budgeco................ 24 WE Seip FAST oa 


TO ORDER: Phone orders invited using Visa, Mastercard or bank wire 
transfers. Visa and MC service charge of 2%. Mail orders may send 
charge card number (include expiration date), cashiers check, money 
order or personal check (allow ten business days for personal or com- 
pany checks to clear). include 3% ($5 minimum) for UPS shipping, 
handling, and insurance. Calif. residents add6% sales tax. Please include 
phone number. No COD or PO accepted. APO and FPO include 5% for 


APPLE Il PLUS 16K $1045 
APPLE Il PLUS 48K $1095 
APPLE Il PLUS 64K $1249 


Asynchronous Serial #7710A by CCS ..... 129 Amdek-Leedex 12” Color............... 349 
CPS Multi-Function Card by Mtn. Comp. CALL Amdek-Leedex 12” B&W Video 100..... 129 
Centronics Card by Apple................ 179 Amdek-Leedex 12” Green Screen....... 169 
Communication & DB25 Cable ........... 179 NEC 12" Green Screen................. 239 
DOS 3.3 Upgrade Kit.................008. 49 Sanyo 12” B&W ...... cece cee eee 255 
Graphics Input Tablet by Apple........... 639 Sanyo 9" B&W... coke loke ti ciate es 169 
Hayes Micromodem Il...............0008. 299 Epson MX-100 FT........... 0.0... 200 CALL 
integer Basic Firmware Card ............. 149 Epson MX-80 FT............... cee aes CALL 
Introl X-10 System by Mtn. Comp. ........ 239 Epson MX-80 ....3.0 enlace es CALL 
Joystick for Apple ...................005. 47 Epson}MX=70) oc ena he ees ee ae teers CALL 
M&R Sup-R-Term 80 column board....... 319 NEC Spinwriter #5510.................. 2590 
Microsoft 16K Ramcard .................. 189 Paper Tiger 445G ........ cece eee 725 
Parallel Interface by Apple ............... 139 Paper Tiger 460G ....................... 1194 
Parallel Interface #7720A by CCS......... 99 Paper Tiger 560G ..............c sce eeee 1495 
Paymar Lower Case Kit model 1or2 ..... 49 Qume Sprint 5/45 ............ 00. cc eee 2499 
Programmable Timer Module by CCS..... 159 Silentype Thermal w/Interface .......... 349 
Romplus w/o Keyboard Fliter............. 159 Starwriter Daisywheel by C. Itoh........ 1750 
Serial Interface by Apple ................. 139 

SSM AIO Serlal/Parallel Interface ......... 149 TO LL F R EE 0 R D ER 
Symtec Light Pen....................0.5. 214 

VerSawriter Digitizer ........... 0.00... ee 239 

Videx Videoterm 80 column card ......... 319 1 -800-854-2833 
Z-80 Softcard CP/M by Microsoft ......... 319 


postage. FOREIGN ORDERS include 1% handling — shipped air 
FREIGHT COLLECT only. Credit cards not accepted on foreign orders. 
All equipment is in factory cartons with manufacturers warranty. Opened 
products not returnable. Restocking fee for returned merchandise. 
Equipment subject to price change and availability. Retail store prices 
differ from mail order prices. WE SHIP THE SAME DAY ON MOST 
ORDERS! 


MIAIL. TO! 1251 BROADWAY ELCAJON cA, 92021 C714.) S79 'O330 
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Business 


To Lease 


or Not to Lease 7? 


by Steve Ditlea 


The small size and four-figure price 
tags that characterize today’s micro- 
computer systems make it tempting to 
stroll into a computer store, write a 
check, and walk out with a personal 
computer. However, a four-figure check 
might strain the budget limitations of 
the very businesses that could benefit 
most from installing microcomputers. 

As their novelty wears off, microcom- 
puters are being accorded the same 
financing options available for main- 
frames and minicomputers. Leasing 
and bank financing each have their ad- 
vantages, while many computer stores 
now offer the added choice of charging 
data-processing expenses on an or- 


Steve Ditlea will be a regular Popular Computing 
columnist focusing on small computers in business. He 
is a New York-based free-lance writer whose latest 
book is A Simple Guide to Home Computers. 
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dinary bank or commercial credit card. 
There are tax ramifications galore to 
gladden the hearts of accountants and 
tax lawyers. 

“Close to half our sales involve leas- 
ing arrangements,” reported Joe Alfieri, 
a partner in the Computerland of New 
York shop in midtown Manhattan. 
“Many of our business customers don’t 
even think in terms of leasing a 
microcomputer system until our 
salespeople bring it up. There are two 
advantages to leasing: you can retain 
your capital, and you don’t have to tie 
up your bank line of credit. That can 
be extremely important to a small 
business.” 


A Booming Industry 

Microcomputer leasing has become a 
booming industry within a matter of 
months. In January 1980, the Tandy 


Corporation, long a cash-and-carry 
business, established Tandy Computer 
Leasing, offering 39-month leases on 
any Radio Shack computer over $1500. 
In November 1980, United States Leas- 
ing Corporation, the nation’s oldest 
and largest independent leasing firm, 
started Apple Leasing as an authorized 
adjunct of Apple Computer Inc. Retail 
chains, like Computer Store Inc., have 
also established in-house microcom- 
puter leasing divisions. 

While leasing has long been a 
mainstay in data processing, the advent 
of microcomputer leasing has changed 
the rules. Because of the possibility of 
quick obsolescence due to some leap in 
computer technology, microcomputer 
leases generally last from three to four 
years instead of the five to seven years 
common for larger pieces of hardware. 
Some microcomputer leases allow for 
upgrading hardware and acquiring soft- 
ware; most require a service contract to 
assure proper maintenance of the 
leased equipment. Depending on their 
interpretation of federal tax regula- 
tions, some contracts include an option 
to purchase the equipment at nominal 
cost at the end of the lease; other con- 
tracts prohibit such title transfer. 


Bank Loans Better? 

Leasing is chosen for most of the out- 
side financing of microcomputers at the 
Computer Connection store in 
downtown San Francisco, but store 
manager Judie Beaman finds bank 
loans a more attractive way of financ- 
ing a small computer. “The loan rate is 
better,” she pointed out, “even though 
a bank will require a 20 percent down 
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Presenting the IBM of 
Personal Computers. 


IBM is proud to announce a product you may have a 
personal interest in. It’s a tool that could soon be on your 
desk, in your home or in your child’s schoolroom. It can 
make a surprising difference in the way you work, learn 
or otherwise approach the complexities (and some of the 
simple pleasures) of living. 

It’s the computer we're making for you. 

In the past 30 years, the computer has become 
faster, smaller, less complicated and less expensive. And 
IBM has contributed heavily to that evolution. 

Today, we've applied what we know to a new 
product we believe in: the IBM Personal Computer. 


ee en ee een a | 

| IBM PERSONAL COMPUTER SPECIFICATIONS _ | 

| *A DVANCED FEATURES FOR PERSONAL COMPUTERS | 
User Memory Display Screen Color/Graphics 

| 16K - 256K bytes* High-resolution P Text mode: | 

| Permanent Memory (720h x 350v) 16 colors | 

| (ROM) 40K bytes* 80 characters x 25 lines 256 Strate patie and | 
Microprocessor Upper and lower case symbols in ROM 

| High ee 8088* Green phosphor hics mode: | 

gn speed, PNOSp: Grap 

| A Memory Screen 4-color resolution: | 

| 2 optional internal Diagnostics : 320h x 200v | 

| iskette drives, Power-on self testing ee & white resolution: | 

5%", 160K bytes Parity checking 40h x 200v 

| per eee Languages Simultanec te graphics & | 
Keyboard BASIC, Pascal text capability 

| 83 keys, 6 ft. cord Printer Communications | 

| attaches to Bidirectional* RS-232-C interface | 

| system unit 80 characters/second Asynchronous (start/stop) | 

| 10 function keys* 12 character styles, up to protocol | 
10-key numeric pad 132 characters/line* — Up to 9600 bits 

4 Tactile feedback 9 x 9 character matrix per second | 


For the IBM Personal Computer dealer nearest you, call (800) 447-4700. In Illinois, (800) 322-4400. * 


It’s a computer that has reached a truly personal 
scale in size and in price: starting at less than $1,600' for 
a system that, with the addition of one simple device, 
hooks up to your home TV and uses your audio cassette 
recorder. 

For flexibility, performance and ease of use, no other 
personal computer offers as many advanced features to 
please novice and expert alike (see the box). 

Features like high resolution color graphics. Ten, 
user-defined function keys. The kind of expandability 
that lets you add a printer for word processing, or user 
memory up to 256KB. Or BASIC and Pascal languages 
that let you write your own programs. And a growing list 
of superior programs like VisiCalc," selected by IBM to 
match the quality and thoughtfulness of the system’s 
total design. 

This new system will be sold through channels 
which meet our professional criteria: the nationwide 
chain of 150 ComputerLand® stores, and Sears Business 
Systems Centers. Of course, our own IBM Product 
Centers will sell and service the system. And the IBM 
Data Processing Division will serve those customers 
who want to purchase in quantity. 

Experience the IBM Personal Computer. You'll be 
surprised how quickly you feel comfortable with it. And 
impressed with what it can do for yu. === = 


©. TThis price applies to IBM Product Centers. 
Prices may vary at other stores. 
VisiCalc is a crademark of Personal Software, Inc. 
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payment, while a leasing company will 
only ask for the first few months’ lease 
charges, about 5 percent or less, as a 
deposit.” The added cost of a lease is 
seldom referred to as a finance charge; 
still, it works out to several points 
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ULTIMATE SOFTWARE PLAN 


We'll match any advertised price Combine our price protection 

on any item that we carry. And if with the availability of full profes- above the prime rate. Bank loan rates 

you find a lower price on what you sional support and our automatic . 

bought within 30 days of buying update service and you have the for TE OOM ENSES BI usually close to 

it, just show us the ad and we'll Ultimate Software Plan. the prime. 

refund the difference. It's aconvenient, uncomplicated, . 
It's that simple. logical way to get your software. Cost is not the only advantage with 


DISK WITH: MANUAL bank financing. A customer can 
EB reiee * eeee! develop a personal relationship with a 


CP/M * 


Medical(PAS-3)..... ..$849/$40 
Resta BAS a Page eeacieaG CP/M users: specify disk systems and formats. Most formats available. banker. The bank officer can get a feel 
9 e 
ASYSTDESIGN ssag/sao  QRGANICSOFTWARE “OTHER GOODIES’ for the customer’s business prospects, 
TextWriter IIl......... 5. We Select. 0 4 ls : ,; ee ; 
General Subroutine...$269/$40 LrieBoce §260/825 asco ci Moses which helps in determining if a loan is 
Application Utilities....$439/$40 Milestone... $269/$30 MicroPlan...........$419/$na . ‘cede iK ka. | ffi 
ohana BUS. ibe lnyng 3 OSBORNE i The Last One $549/$na justi 1ed. rysta Onop a, 1Oan OTTLCer 
LEAK een kesh Ae $269/$25:. <Ganaral Ledder.. ce SOIEOOl © PS aeecene Oe ‘ , 
Reponens oe | $169/$20 laa 8 Begsq 4“ SuperCalc........... $269/$50 at a bank, is pleased with the results of 
Bother ee 9 $399/$45 — payroll w/Cost........$ 59/$20 eG te ee en F ‘ ‘ A di 
CONF OTER CONTROL all a, Ae 5 320/860 BSIMS.. $149/$15 Inancing microcomputers. ccording 
abs (B-tree)......... $159/$20 + CBASIC-2..... 1 Ree asiGntn. i. J , Comme « 
UltraSort Il... $159/$25 Enhanced Osborne... .$269/860 TIME. coniier” §009/$60 to her, “A computer helps people earn 
COMPUTER PATHWAYS “With "C" Basic........$349/875 = CBASsiC-2...........$ 98/$20 Sarasin lis ess clini Onkrenrec ewe 
Pear (level y mes $ 29/825 PEACHTREE® s30q/sa0  NeWadaCobol.. $ 129/825 . y ’ 
earl (level 2)........ 4 eneral Ledger....... 4 IGKO SAL. eo he ety $224/$25 
Pearl (level 3)........ $549/$50 Acct Receivable eee $399/$40 Vedit veces ee $105/$15 never had one of these loans go bad, 
cct Payable......... 4 iniModel........... $449/$5 : : ” 
atte We cea Payroll ee eee $399/$40  StatPak........ $449/$40 which is remarkable.” Most banks, 
NorthStar $149/$25 INVENTORY S25 ch Oe cds $399/$40 Micro B+.....06-..05 $229/$20 ‘ ; 
Bea eee Surveyor............$399/$40 Raid................$224/$35 however, have yet to recognize the im- 
TRS-80 Model It (P+T)$ 159/835 | 
Micropolis. . $169/$25 Property Mgt......... $799/$40 String/BO. sos wees $ 84/$20 : : 
copa 3 18er$5e «© CPAClientWrite-up...$799/$40 __String/80 (source)... _$279/$na portance of microcomputers for busi- 
PL/I-80 PEO ae oy $459/$35 P5 Version RNa aia ciao ort Add $129 ISIS IRON A 4s $199/$50 e ee ° . 
SP agro see nae crane eee SOFTWARE WORKS Plan8O......... $269/$30 ness, making no provision for financing 
MaC ach hace as 8200); S15 dapt to CP/M).$ 69/$na 
Sid eha te awl $ 65/815 Ratfor............... $ 86/$na | APPLEW® desk-top computers. 
ESidiee vee $ 90/$15 ; 
Lee nero ee $ 90/815 SCHOGROUP = o8is00. INFO UNLIMITED Microcomputer systems priced under 
DeSpool.............$ 50/$10  WorkSheet........... SAT71S200 ete ECC ree ncateos 2c ; ; 
D.M.A. Dafadex crc air al $349 $5000 can be conveniently financed by 
ewan... §$449/$15 STRUCTURED SYSTEMS Other ya ak caw less 15% 
DMADOS. ¢54043 38 $179/$35 OO te or aro Pay. «ooo 4a «= MICROSOFT charging hardware and software to that 
GBSe. She cae eds SS69/S45 0 Re er we Softcard (Z-80 CP/M). .$259 ‘ ; 
ANA Stosacc eh Oe cae $199/$25 ontcar 
comes ee -$539/$45 bettenght. 2.2201) $i79/s28 Fortran $179 American Express/Diners Club/ 
: Onlsuckes sae eae ene $ /$ Sek Heed bien ae get . 
General Ledger.......$729/$40 ~NAD................ $ 87/$20 Master Charge/Visa (choose one) 
Acct Receivable...... $729/$40 MICROPRO BF An il N 
Acct Payable......... $729/$40 SUPERSOFT WORdStars is ete oe ¢ $269 credit car Im your wa et. ot every 
Job Costing.......... $729/$40 Diagnostic!.......... $ 49/$20 MailMerge........... $ 99 ; f 
Payroll ll.............$729/$40 Diagnostic ll.........$ 84/$20 Wordstar/MailMerge . .$349 card is honored by every microcom- 
Inventory ll..........$729/$40 Disk Doctor.......... $ 84/$20 SUDETOOMt Ie <2 35 ek $159 : 
Payroll in en oe 09/8207 EO eee aeian Spellstatr 62): $129 puter dealer. But where there is a 
Inventory........ oLS493/$40)  * ROUTAN sic ft on cca ee, 
Cash Register -$493/840 ‘Fortran w/Ratfor..$289/$35 VEO oar ee ike choice, commercial credit cards have 
Apartment Mgt... ....$493/$40 Omer tase oe ee less 10% CoA Dat eee eran : é 0 
Surveying...........$729/$40 TCS BeaGaPInd Ce eas the advantage of higher credit ceilings, 
Medical............. $729/$40 GL or AR or AP or Pay. .$ 79/$25 Goins ars a $129 , : 
Dental . i.e... .$729/$40 Alile4ictey sant ae $269/$99 eGaee hoch ce den $159 while bank credit cards offer greater 
MICRO- rey ~ Compiledeach....... $ 99/$25 Visiplot a nag Agr aA 2 $149 iets ; . 
Stearic cae aie $269/$25 UNICORN Visitrend/Visiplot. $229 flexibility in making payments. 
Selector IV.. . .$469/$35 WANCE so fase 5855 Hees $149/$25 7A o| Shee ee et nee $ 34 : 
MICRO DATABASE SYSTEMS = Scribble. $149/$25 When it comes to the tax advantages 
HDB Si cate oe che $269/$35 BOM teria oes $249/$50 PEACHTREE® ; : ; 
MDBS.. STO5)S400 Way ae cae General Ledger....... $224/$40 of leasing versus bank financing versus 
DRS or ORS or RTL... .$269/$10 Ltda, ' Acct Receivable. ..... $224/$40 : ; ; 
MDBSPKG........ 5$1205/S602 pe, COMEUET gs ees Sceorsae Acct Payable......... $224/$40 outright purchase, there is a wide 
MICROPRO: ee) RUS ee VEO cnn Mees cot he pe : ie 
WR en rate: $319/860 “DATA BASE” PC Ae ee $224/$40 divergence of opinion. The short useful 
Customization Notes...$ 89/$na ~" UiwrSh ee “ " : P ; 
Mail-Merge... $109/$25 “dBASE! Fe ee ee eee eaeaieco life span attributed to microcomputers 
WordStar/Mail-Merge .$419/$85 Condor that oe sca ee $899/$50 VURae ee ; : 
DataStar $249/$60 “Access/80........... $699/$50 & may undermine such tax benefits as the 
WordMaster..........$119/$40 “Optimum. ........... OL Le Le) SH lea oe 
SuperSortl...... $199/$40 Tuccw Vigiegley cs 8429 investment tax credit on purchases or 
Spell Star............ $175/$40 “PASCAL' i Micro Courier... ..$219 Are, 

MICROSOFT Pascal/MT-+. $429/$30 TCS Apple the full deductibility of lease payments. 
iOsBO ors, oe ce are Pascal/Z............. $349/$30 complete business $269/999 ve sah qe 
Basic complet eae $329/sna Pascal/UCSD 4.0... .. $429/$50 Subertent Ne Peeters $127 In the absence of specific tax guidelines 

Fortran-80........... $349/$na_ -~Pascal/M............ $189/$20 Data Factory......... $134 f ff. 
Cobol-80............$574/$na_ “WORD PROCESSING" DB Master. aici ts. $184 or microcomputers, tax write-olts are 
MESO lcd ativan emiene: $124/$na | WordSearch.......... $179/$50 Charles Mann........ less 15% ; : . “ 
Macro-80........... $144/sna_ SpellGuard. =. $220/$25). SIC. hu ain ate less 15% open to wide interpretation. “It all 
BdieOe ann yc $ 84/$na_ VTS/80.............. $259/$65 ! 
MuSimp/MuMath.....$224/$na_— Magic Wand. -$289/$45 depends on your taxable situation. 
MuLisp-80........... $174/$na_ Spell Binder......... $349/$45 C It CPA” advised Dal 
onsu our advise ale 
ORDERS ONLY—CALL TOLL FREE VISA *- MASTERCHARGE Sj y d £ ‘ C ead 
1-800-854-2003 ext. 823 + Calif. 1-800-522-1500 ext. 823 isney, president of the \-omputerlan 
Overseas—add $10 plus additional postage * Add $2.50 postage and handling per each item °¢ California of North Dallas retail store. “Don’t ex- 
residents add 6% sales tax « Allow 2 weeks on checks, C.O.D. ok « Prices subject to change without notice. é 
All items subject to availability >» ® —Mfgs. Trademark. pect your computer dealer to give you 
THE DISCOUNT SOFTWARE GROUP ay AdUiGe WUE TE TURE, 
ax advice. We're just in the business of 
6520 Selma Ave. Suite 309 « Los Angeles, Ca. 90028 « (213) 666-7677 J 
Int'l TELEX 499-0032 BVHL Attn: DiscSoft « USA TELEX 194-634 BVHL Attn: DiscSoft « selling computers. LJ 


TWX 910-321-3597 BVHL Attn: DiscSoft 
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Meet Melanie. She was a data- 
handling novice until she met 
DataStar’ Now, she’s a star. Her 
revolutionary new system has 
taken her into a new dimension 
—and left all her old file cabinets, 
folders and paper forms behind. 

Melanie's learning fast. She 
lets her DataStar do it all, up 
on the screen, from creating forms 
to fast accurate entry and retrieval. 
And when Melanie uses DataStar 
with MicroPros other programs, 


WordStar™ and SuperSort,™ 
she’s a whiz at alot more than data. 
Melanie can enter her data... 
merge, select and rearrange it... 
and then produce “personalized” 
mailings. 

Discover what Melanie has. 
DataStar: the microworld’s most 
comprehensive data entry, 
updating and retrieval system. 
Send for a free copy of our 
DataStar demonstration booklet 


by calling (415) 457-8990. Or 


*Runs on most Z80/8080/8085 microcomputers with CP/M (TM of Digital Research); 48K: and terminal with 


addressable cursor 


OIT). 
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visit your nearby 

authorized dealer. 
Remember, when 
you re the star, 
we're the star. 


MicroPro International Corporation 
1299 4th Street. San Rafael. CA 94901 
(415) 457-8990 TELEX 340388 

Sold through authorized dealers and 
distributors only. OEM inquiries invited. 


The Star Maker 
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VISICAIC 


An Electronic Worksheet 


by Phillip Good 


VisiCalc has surged to the front line 
and is holding its position in a 
microcomputer market brimming with 
financial and business software. In fact, 
even outside the financial community 
VisiCalc is the software industry’s most 
popular front-runner. Why? 

“Immediacy,” says VisiCalc user 
Clark Hurlbert, comptroller for Dura- 
metallic Corporation in Kalamazoo, 
Michigan. “Immediacy, ease of pro- 
gramming, and cost. With VisiCalc, I 
can do it without help from anyone 
else.” 

VisiCalc, published by Personal Soft- 
ware in Sunnyvale, California, is a pro- 
gram that functions as an electronic 
worksheet, taking the place of a scratch 
pad, pencil, calculator, and eraser. And 
if you own an Apple, an Atari, an 
HP-85, or a TRS-80, VisiCalc is no fur- 
ther away than your nearest computer 
store or mail-order house. 


What Can It Do? 

The program lets you enter 
alphabetic or numeric information in a 
row-and-column format and then set 
up relationships between coordinates 
on the screen; for example, you can 
make Row 1, Column C the sum of 
Row 1, Column A and Row 1, Column 
B. Thereafter, any new number entered 
into Row 1, Column A will directly 
and immediately affect the total in Col- 


Phillip Good is a consultant to major corporations on 
the use of personal computers. 
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umn C. This interdependent relation- 
ship can be set up among all of 
VisiCalc’s 254 rows and 63 columns to 
produce a wall-sized worksheet that 
speeds all kinds of calculations. 

VisiCalc adds, subtracts, multiplies, 
and divides, and finds partial sums, 
minimums, maximums, and_ square 
roots. It can be applied to forecasts, 
profit-and-loss statements, rate-of- 
return calculations, manpower assign- 
ments, tax returns, pricing strategies, 
financial planning, loan amortization, 
accounts receivable, accounts payable, 
inventories, bowling scores, league 
standings, data entry, report genera- 
tion, chemical calculations, and 
surveys. 

Ten years of monthly entries for up 
to 254 ledger items can be placed on a 
single VisiCalc worksheet. You won't, 
however, be able to see the entire 
worksheet at one time on the typical 


24-line, 40-character TV monitor that 
comes with a desktop computer. In- 
stead, VisiCalc scrolls the worksheet 
across or up and down the video 
screen. You can set windows to view 
the top and bottom of the sheet simul- 
taneously as you scroll. A black-and- 
white TV screen or monitor is prefer- 
able to a color tube because the charac- 
ters are more legible, and a printer is 
handy but not essential (the IDS Paper 
Tiger and the NEC Spinwriter are good 
choices). 

You can enter numbers, labels, or 
formulas into VisiCalc, or tell the pro- 
gram to duplicate previous entries. The 
width of columns or the number of dec- 
imal places can be altered and VisiCalc 
will automatically adjust the contents 
of the worksheet to fit the format. You 
can save the results on disk and 
generate hardcopy. 

CP/M-based computers 


like the 


Three Boys from Boston 


The present version of VisiCalc reflects 
the efforts of 60 or 70 people, but the pro- 
gram originated with three boys from 
Boston (all MIT graduates). The 
“dreamer,” or “architect,” was Dan 
Bricklin, now an officer of Software Arts, 
the official author of VisiCalc. Bricklin 
created the electronic worksheet idea to aid 
his studies in the Harvard MBA program. 
Sounding out one of his finance professors 
on the possibility of marketing the concept, 
he was told “your idea will never work.” 


The professor did, however, refer him to a 
former student, Dan Fylstra, who was 
working on similar popular-computing pro- 
grams in California. 

Fylstra, now the president of Personal 
Software, provided Bricklin with an Apple 
and the chance to develop a prototype 
VisiCalc. Bricklin then teamed up with 
Bob Franksen, the program’s “builder,” 
who converted a quick BASIC implemen- 
tation into the tight mesh of fast-acting 
assembly routines that VisiCalc is today. 

“It has been a lot of hard work,” says 
Dan Fylstra, adding “It still is.” 


Why do somany 
computer companies 
buy CompuPro 
components ? 


Simple: They need professional-level S-1OO computers that can grow with 
their needs, whether for testing, research, or development. 


Our customers range from Osborne Computers, one of the newest companies 
around, fo IBM, the world-wide business computing veterans...from the author who 
needs a word processor that’s better than the resf, to software companies who 
depend on CompuPro components to develop the software that’s their bread and 
butter. 

We didn't get these kinds of customers by following the crowd. Instead, we 
earned our reputation through technological leadership that started seven years 
ago and continues today. While others are still talking about 16 bit operation, we 
manufactured and delivered a CPU board using Intel’s 8085 and 8088 (capable 
of handling both 8 and 16 operation) back in June of 1980. And when it comes to 
high speed S-1O0 operation, no one does if faster; not only do we make the 
industry’s fastest CPU boards, but our memories, disk controllers, motherboards, 
interfacers, and accessory boards are all designed from the ground up to work 
efficiently (and transparently) in ultra-high speed systems. 

Of course, fomorrow’s technology will bring even higher standards of 
performance. However, since CompuPro’s fully modular systems are easily 
expandable, you can increase computing power -at any time-simply by adding to 
the system you already have. Upgrade from single to multi-user operation, or from 8 
to 16 bits; the choice is yours. This modularity protects your initial investment, and 
allows your computer fo grow as your requirements grow. 

Add an enviable reputation for reliability (and one of the best warranties in the 
business), and it’s easy to see why professional systems integrators choose 
CompuPro for demanding commercial, industrial, and scientific applications. 
When you need the same kind of computing power and ability to upgrade as 
those who depend on computers for a living, CompuPro systems and components 
are available at finer computer stores world-wide. 


ompuPro ......  g0D20Uf 


ELECTRONICS 
OAKLAND AIRPORT, CA 94614 (415) 562-0636 
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Cromemco, the Dynabyte, the North 
Star, and the Osborne don’t have ac- 
cess to VisiCalc... yet. Dan Fylstra, 
president of Personal Software, ex- 
plains, “There are too many differences 
among the various types of CP/M- 
based computers. Our staff spends a lot 
of time matching VisiCalc to the in- 
dividual computer. That’s what gives 
VisiCalc its speed.” 


No Manual Labor 

Ease of use, flexibility, and an excep- 
tionally comprehensive manual set 
VisiCalc apart from other applications- 
software packages. Hurlbert says that 
he was able to get VisiCalc up and run- 
ning in one day after studying the 
manual. I preferred to spread my 
lessons over a four-day period, with an 
hour a day set aside for just that pur- 
pose. Whether you complete the 
lessons in one day or four days is up to 
you. You can study at your own pace, 
and you won't need an instructor. The 
manual includes: 

eexamples of simple bookkeeping, 

preparing a household budget, calcu- 

lating interest on savings, and pro- 

ducing graphs of mathematical func- 

tions 

ea brief overview of the program 

ea series of step-by-step tutorials de- 

signed to get you started and to in- 

troduce you to each VisiCalc feature 

ea command-by-command reference 

section 

ea comprehensive index 

ea handy reference card to prop in 

front of your computer monitor. 

There are a couple of things you can’t 
do, however: learn VisiCalc without 
the manual and skip through the 
lessons. Each lesson consists of three 
steps. First, read through a chapter to 
see what you will be learning. Second, 
turn on your computer and follow the 
instructions step by step. (Fortunately, 
the manual is profusely illustrated. You 
won't have to guess at the meaning of 
an instruction and you'll be able to 
check your work against the illustra- 
tions.) Third, reread the chapter and 
decide how you can apply what you’ve 
learned to your own operation. Make a 
list—you’ll come up with half a dozen 
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applications after the first lesson. 
Incidentally, as you’re mastering the 
VisiCalc system, you'll find that the 
manual is highly informative on a 
variety of topics. On page 8, for exam- 
ple, there is a straightforward explana- 
tion of disk initialization which my wife 
says is the only explanation of disk 
drives that she hasn't had to reread 
three times. (Unfortunately, VisiCalc’s 
comprehensive, user-friendly manual is 
the exception, not the rule. Few soft- 
ware packages are as well documented.) 


Always Something New 
VisiCalc is constantly being updated 
and improved. The latest version, 3.3, 
offers the following features: 
more storage space per floppy disk 
provided by DOS 3.3, Apple’s newest 
operating system 
eformula modification without the 
need to rekey all information 
ea compatible data-storage format 
which makes VisiCalc’s files inter- 
changeable with those of three other 
Personal Software products: 
VisiPlot, VisiTrend, and VisiDex. 


I used all three features to prepare a 


series of graphs for my vice-president. | 
needed the graphs to illustrate the 
unexpected and accelerated use of our 
new interactive IBM mainframe com- 
puter system. Both an Apple and an 
IBM terminal are in easy reach of my 
desk, but the IBM mainframe computer 
doesn’t have the programs required to 
perform the task simply and I would 
have had to hire a programmer to use it 
effectively. Using VisiCalc and VisiPlot 
on my Apple, I was able to create the 
graphs I wanted in about fifteen 
minutes. 

More and more employees in large 
corporations are plugging VisiCalc into 
their Apples, even though there’s an 
IBM just down the hall. And it’s’ not 
just the employees, either. Dr. Henry 
Lee, owner and president of Lee Phar- 
maceuticals in South El Monte, 
California, has purchased more than 
fifty TRS-80 Model I computers. His 
scientists have them, his salesmen have 
them, and his secretaries have them. 
Dr. Lee has two TRS-80s of his own, 
one at home and one at work. Lee 
Pharmaceuticals also owns a 


BASIC/FOUR, Model 730 minicom- 


SuperCalc to the Rescue 


Help has arrived for the owners of Altos, 
Altair, Cromemco, Datapoint, Durango, 
Dynabyte, Heath, Intertec, North Star, 
Osborne 1, Quay, and the new ‘Xerox 820. 
SuperCalc, a product of Sorcim Inc., is an 
electronic worksheet that can be used with 
any desktop computer with a CP/M 
Operating system. 

SuperCalc works with a wider variety of 
computers than VisiCalc and it offers more 
features and flexibility: 

@each row or column of the worksheet 

can have individual format specifications 

@each cell, row, or column can have 

separate numeric formats and _ jus- 

tifications 

®@row and column labels can be any 

length 

@insert, delete, and move commands do 

not create holes in long labels 

@current values or formulas can be 

displayed, printed or stored. 

SuperCalc incorporates all the default 


options that make VisiCalc so easy to use 
and has overcome some of the limitations. 
For example, a single SuperCalc command 
will give all entries the same format 
specifications, and the standard border can 
be suppressed from a printout at the user’s 
option. 

Both VisiCalc and SuperCalc are easy to 
talk to, but unlike VisiCalc, SuperCalc 
talks back. After you enter the first letter 
of each command, SuperCalc will spell out 
and display the command in full. If you 
misplace your manual, SuperCalc will 
display the instructions for any and all 
commands, resulting in faster work. Best of 
all, SuperCalc lets you create an entire sys- 
tem. Any portion of any worksheet can be 
integrated into the current worksheet and 
several worksheets can be tied together or 
used with subheads. 

SuperCalc has a suggested retail price of 
$295. For more information, contact Sor- 
cim, Inc., 405 Aldo Ave., Santa Clara CA 
95050, (408) 727-7634. 
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JINI MICRO-SYSTEMS, Inc. 


DATABASE MANAGEMENT SYSTEM DESIGN 
BOX 274 KINGSBRIDGE STN., RIVERDALE, N.Y. 10463 (212) 796-6200 
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C-60 
AUDIO CASSETTES 


Our computer cassettes provide 
more users with more reliable data 
time after time. Our new audio cas- 
settes are perfect for highest qual- 
ity stereo recording. Credit card 
buyers may phone (415) 968-1604. 


LOOK AT OUR PRICES 


includes boxes and shipping 


C-20 


$57.50 
§ 


C-90 $17.50 77.50 


UPS shipment in Cont. USA incl. 
We can not ship to P.O. Boxes 


Check or money order enclosed L] 
Charge to: Visa L] Master Card UL] 


Account No. 
Expiration Date 


SIGNATURE 


MICROSETITE CoO. 
475 Ellis Street 
Mt. View, CA 94043 
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puter, but a TRS-80 and VisiCalc do 
the daily profit-and-loss statements. 

Steve Stadler, chief financial officer 
at Genrad, Inc., Concord, Massachu- 
setts, uses VisiCalc and an Apple II to 
do financial modeling. Genrad’s 
marketing department uses VisiCalc to 
make projections about new product 
lines— What will happen if the price of 
raw materials goes up in a year or two? 
How will profits be affected? When 
costs rise, will sales fall? By changing a 
single number on a VisiCalc work- 
sheet, a department can explore the 
ramifications for three years of sales. 

Arthur Young & Company, one of 
the nation’s largest accounting firms, 
uses Apples and VisiCalc for financial 
modeling. So does the Boston office of 
Horwath & Horwath. In fact, most 
businesses that own an Apple also own 
a copy of VisiCalc. 


Alternatives 

VisiCalc is not a panacea for all soft- 
ware needs, and a number of users try 
to force it to do something it was not 
designed to do. It might be wiser to buy 
a specific application package like a 
general ledger or an inventory-control 
program. Order the VisiCalc manual 
before you buy the software to make 
sure you can use it. [he purchase price 
of the manual is usually credited 
toward the cost of the complete system. 

Hurlbert says that VisiCalc has 
repaid its purchase price (at that time, 
$150) ten times over. But he has also in- 
vested more than $1500 in developing 
custom software for specific tasks that 
VisiCalc can’t perform. 

Ellis J. Neiburger, D.D.S., editor of 
the Dental Computer Letter, said he 
finds VisiCalc’s column-and-row for- 
mat too restrictive. He prefers the flex- 
ibility provided by a data-management 
system like The Modifiable DataBase 
published by Synergistic Software. And 
there are programs like Execuplan 
(about $150 from Vector Graphic 
dealers) that have almost all the 
features of VisiCalc plus a_ built-in 
reference manual that you can display 
on your TV monitor. 

If you're satisfied with VisiCalc but 
want to go beyond its abilities, consider 


At a Glance 


Name: VisiCalc 


Use: Business/financial applications such as 
calculations, forecasts, profit-and-loss 
statements, Manpower assignments, tax 
returns, pricing, loan amortization, 
accounts receivable, accounts payable, 
data entry, report generation, chemical 
calculations, surveys, and bowling scores 


Manufacturer: Personal Software, | 330 
Bordeaux Dr., Sunnyvale CA 94086; 
(408) 745-784 | 


Price: Approximately $199.95 


Requirements: Runs on Apple, Atari, 
HP-85, and TRS-80 computers 


Audience: Business people, accountants, 
anyone interested in financial planning and 
record keeping 


High Technology’s comprehensive 
data-base manager, Information 
Master. The addition of Transit allows 
use of previously created data files, in- 
cluding VisiCalc ($199.95 for the basic 
package; an additional $50 with Tran- 
sit). You might also consider VisiDex, 
Personal Software’s data-base manager, 


for $199.95, which uses VisiCalc files. 


Conclusion 

VisiCalc is one of two computer pro- 
grams to receive a_price/usefulness 
rating of 100 in The Book of Apple Com- 
puter Software, a text that provides 
comprehensive evaluations of almost 
all programs written for the Apple II 
computer (see reference). 

Each program is rated on six to eight 
characteristics plus an _ overall 
price/usefulness ratio. Typically, scores 
range from 30 to 95; VisiCalc’s lowest 
rating was 90 for vendor support. 
Otherwise, VisiCalc received scores of 
95 for ease of use, documentation, 
reliability, and error handling. And for 
good reason. VisiCalc satisfies not only 
the basic requirements—it goes many 
steps beyond. 


Reference 
The Book of Apple Computer Software. The 
Book Company, 16720 Hawthorne Blvd., 
Lawndale, CA 90260, (213) 371-4012. Price: 
D127: 


“This year, fm taking 2.000 
people sailing. | wouldnt trust the 


travel arrangements to anything less 
than Scotch Brand Diskettes: 


| | | [ a Eben Whitcomb, Owner- 
it... s Operator, Dirigo Cruise 
Company, Clinton, CT 


Eben Whitcomb runs the largest 
windjammer cruise business using 
American flag ships. He uses 
Scotch diskettes to keep track of 
thousands of names, bookings, 
sailing times, manifests and general 
ledger. While his computer saves 
time and repetition, Scotch diskettes 
assure him that vital information 

will be there when he needs it. 


Dependable Scotch media can 
work just as hard for you. Each 
Scotch diskette is tested before it 
leaves our factory, and guaranteed 
error-free. So you can expect it to 
perform exactly right. 


Scotch 8" and 51%" diskettes are 
compatible with computer/diskette 
systems like TRS-80, Apple, PET, 
Wang and many others. Get them 
from your local 3M distributor. For 
the one nearest you, call toll-free: 
800/328-1300. (In Minnesota, call 
collect: 612/736-9625.) Ask for the 
Data Recording Products Division. 
In Canada, contact 3M Canada, 
Inc., Ontario. 


If it's worth remembering, 
it’s worth Scotch 
Data Recording Products. 
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COMPUTER 
GAMES 


Flashing lights and electronic bleeps cast a mesmerizing spell. Battery-powered 

and microprocessor-controlled, electronic computerized games lead you down a 
primrose path, gently cajoling and teasing — offering hours of entertainment. That, 

of course, is when the chemistry works: when the game has a purpose, a well-thought- 
out method to its madness. A few games become instant hits, though the majority are 
quickly banished to the lower shelves of rarely opened closets. From Dark Tower to Swat 
Swat the Mosquito, Popular Computing takes a look at some of this year’s best and worst. 


@o@e@e00e0000e0ee08088080 80 
Dark Tower (Milton Bradley) 

It all started with the now-famous 
Dungeons and Dragons. Over the past 
few years, fantasy role-playing and 
adventure games have become increas- 
ingly popular. And why not? How else 
can a mild-mannered editor become a 
fierce warrior, Sir Boxcar by name, 
slashing away against the forces of 
darkness? It sure is more exciting than 
the morning commute. 

The hundreds of fantasy and adven- 
ture games now on the market have 
been produced mainly by very small 
companies and marketed in a limited 
manner. It was, obviously, only a mat- 
ter of time before the major game com- 
panies picked up the ball. Milton 
Bradley has done it with Dark Tower, 
its major new game for the 1981 
Christmas season. Dark Tower is a 
hybrid—a combination board and 
computer game. 
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A big problem with role-playing 
games like Dungeons and Dragons is 
the complicated web of interlocking 
rules, which requires one player to act 
as “dungeonmaster”— making decisions, 
calling the moves, interpreting the 
rules, and throwing the many-sided 
dice that determine probability. In 
Dark Tower, the computer (housed in a 
black plastic tower) takes that role. 
Combinations of numbers displayed on 
LEDs (light-emitting diodes) and pic- 
tures that light up tell you your status 
as you move among the four kingdoms 
on the board. 

Milton Bradley has made an ad- 
mirable contribution to the fantasy 
role-playing game genre. The object of 
the game is to retrieve the Ancient 
Magic Scepter from the Dark Tower. It 
sounds simple, but remember you must 
pass through all four kingdoms, gather 
three keys, warriors, gold, and other 
things before you’re in the clear. The 


computer in the Dark Tower calls the 
moves, tallies your gold and warriors, 
decides who wins the battles, and 
makes appropriate sounds, from 
funeral dirges to calls to battle. A 
number of surprises spring up along the 
way, and, like many fantasy role- 
playing games, Dark Tower can go on 
for hours. The game can be played by 
one to four people. 

Dark Tower is one of the most com- 
plicated mass-market games ever sold 
by a major game company. With its 
45-page instruction manual, it’s de- 
finitely not a game you can take out 
from under the Christmas tree and 
start playing immediately. The manual 
is well written and there is a “learn 
mode” that teaches you how to play. 
Dark Tower has many variations and 
surprises; Milton Bradley is gambling 
that it won't be one of those games that 
gets put on the shelf after a couple of 
days. 


i 
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If you’ve never played a fantasy ad- 
venture game, you'll find Dark Tower 
fascinating and fun. If you have played 
Dungeons and Dragons, you might 
find Dark Tower not challenging 
enough. In any case, Milton Bradley’s 
contribution is sure to produce a wider 
interest in fantasy games. SM 


Alien Attack (Coleco) 

This game is aptly named. It’s de- 
signed for a nonhuman sensorimotor 
system. The game is a simplified, hand- 
held version of Cylon, and the playing 
features are reasonable and entertain- 
ing. With your single ship (one of a 
series of three per game) you play cat- 
and-mouse with a horde of attacking 
aliens in a rectangular pattern of bar- 
riers. Both you and the aliens can move 
in two dimensions and the barriers are 
impervious to both movement and 
weapons. You fire rockets; the aliens 
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fire “destructive beams” that look some- 
thing like star bursts. An interesting 
feature of the game is that these emis- 
sions can persist independently before 
dissipating. If you're a little slow on the 
trigger and an alien manages to get off a 
shot before you fire, the blast can still 
get you, unless you turn tail and out- 
run it. 

It’s fun, but a real problem lies with 
the fire-and-motion control system. 
Where many arcade games have sepa- 
rate button-and-toggle arrangements 
for firing and for motion, Alien Attack 
does something truly alien. There is a 
single four-way joystick (for the right 
hand) that selects direction and a pair 
of buttons (for the left hand) that 
either “move” or “fire” in the direction 
indicated by the toggle. It’s confusing 
enough to describe, but wait till you’re 
up to your gunports in aliens. Invari- 
ably you fire when you mean to run 
and run when you mean to fire. It’s in- 


furiating. The controls weren’t meant 
for creatures with only two hemi- 
spheres to their brains. I found you can 
get modest enjoyment out of the game 
if you make believe you hijacked an 
alien ship and haven’t got the faintest 
idea in the galaxy how to pilot it. 
Alien Attack features two skill levels, 
differing in speed of play, but that’s not 
really important. After an hour at 
“Skill 1” all I really wanted to attack 
was the manufacturer. PB 


1. Dark Tower; 2. Head to Head Boxing; 3. 
Super Simon; 4. Scrabble Brand Lexor; 5. Gin 
Rummy & Black Jack; 6. Galaxian 2; 7. Quiz 
Whiz Challenger. 
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Head to Head Electronic Boxing 
(Coleco) 

Head to Head Electronic Boxing is 
not exactly a “head to head,” or 
cerebral, game. Blip to Blip is a better 
description of the red duo that slug it 
out on the game's display screen. 
They’re polite blips at that, shaking 
gloves before the match while the old 
Gillette razor company fight song plays 
to introduce the round. 

From opposite corners of the ring, 
both blips rush out fighting and the ac- 
tion is on! My blip blocks your blip’s 
punch and throws a right. Your blip 
dances backward, jumps ahead, and 
delivers a stunning blow. Downed, my 
blip shows its true grit, rebounding at 
the count of eight only to be cornered 
again and thrown to the ropes. The 
count is final! The referee (also a blip) 
raises your blip’s glove in the air and 
the fight song plays again. 

Head to Head Electronic Boxing can 
be played against the machine or an op- 
ponent on both amateur and pro 
modes. A joystick controls movement 
forward, back, left, and right, and two 
buttons manage blocking and punch- 
ing. A digital display keeps score and 
ticks off the knockdown count. 

The machine plays a fast and furious 
game, and, in spite of investing two 
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hours in the attempt, I could not win. 
As an experiment, I left my blip stand- 
ing peacefully in the center of the ring 
and let the game's blip punch at will. 
My blip was beaten to a pulp. 

Head to Head Electronic Boxing does 
take the blood and gore out of the 
sport. A brief warning to parents, how- 
ever. After a few hours of listening to 
that fight song over and over and over 
again, you'll be ready for a few rounds 


RW 


yourself! 


Bowlatronic (Coleco) 

Bowlatronic bills itself as offering “the 
total control of real bowling.” While 
the wisdom of making that claim is 
questionable (control over real bowling 
being erratic at best), the game is in- 
deed a lot of fun. All the factors of real- 
life bowling are well integrated into the 
game. You can release the “ball” from 
any of six different positions and 
choose from five separate paths of the 
ball, which vary in tightness and direc- 
tion of curves. 


Photo by Buckley Associates 


Now as all big-time bowlers know, 
that’s not the whole story. The time 
and speed at which you release the ball 
also figure heavily in bowling success. 
But Bowlatronic has that covered, too. 
A tiny figure of a bowler dashes re- 
peatedly across the top of the screen, in 
a cycle of varying speeds, to simulate 
your own approach. By timing your re- 
lease to the appropriate speed and posi- 
tion in the approach of the little 
homunculus, you can do very well in 
the strike department. Failure to time it 
properly, however, means gutter balls 
and an intimidating variety of splits. 

The game (for one to four players) 
automatically keeps score, plays fan- 
fares for strikes and spares, and comes 
equipped with a “hint” capability— 
press the hint button and the screen 
displays the ideal ball path for any ar- 
rangement of pins; it’s especially helpful 
on those sticky splits. 

If the measure of the quality of a sim- 
ulation game is its likeness to the real 
thing, then Bowlatronic deserves an A. 
I get the same average on Bowlatronic 
as I do in real bowling. Don’t ask. Let’s 
just say it involves less than total con- 


trol. PB 


@o@eeed0d0e0eee 0080808 
Simon (Milton Bradley) 

Simon says the blue, then the red, 
the blue again, two yellows, and a 
green! It’s a high-speed chase to catch 
this electronic toy’s flashing lights and 
sounds and repeat them in increasingly 
long sequences. 

Simon looks like a flying saucer with 
four colored lenses that light up in ran- 
dom sequences. Sounds reminiscent of 


Close Encounters of the Third Kind bleep -. 


along with the flashing lights. There 
are four variations on the basic “repeat 
after me” game and four skill levels for 
play with one or more contestants. 
Although I first thought Simon a 
rather moronic diversion, I quickly 
became infatuated with it, playing until 
the wee hours of the morning when my 
neighbors threatened revolt at the elec- 
tronic bleeps emanating from my apart- 
ment (Simon emits a wonderful rasp- 
berry when an out-of-sequence color is 
played). What had seemed mindless ac- 
tually began to improve my memory, 
developed my motor skills, and, if the 
real story must be told, kept me enter- 


tained for days. RW 


Super Simon (Milton Bradley) 

Super Simon is a souped-up edition 
of Simon. The game features a double 
keyboard of color lenses (for those con- 
tests in which players oppose one an- 
other) and various auxiliary controls; 
these govern skill level and speed of 
play, indicate who won, and play back 
memorable game sequences. 

Five different games are available, all 
challenges to your memory or reflexes, 
or both. In the most elementary game, 
the machine generates an ever-length- 
ening series of signals, consisting of 
flashing color keys accompanied by 
musical tones. Each player is required 
to repeat the series by pressing the ap- 
propriate keys. After each successful re- 
production, Super Simon adds a new 
signal. Rather like “I Load My Ship 
With....” In a variation on that 
theme, play does not proceed in strict 
rotation; rather, Super Simon selects 


which player is “it” and he or she must 
respond. Another game features a trial 
by elimination in which each player is 
assigned a particular color and is 
responsible for pressing that key in the 
proper imitative sequence. 

The other two games are more reflex- 
oriented. Players must respond to each 
individual signal while, or immediately 
after, it is generated. All the games can 
be played by one to four (or more, they 
say) players, but the latter two games 
are specifically geared to “head-to-head” 
competition. No helmets required. 

You can select among three speeds of 
play (simple, normal, or super), and 
there are four skill levels, corre- 
sponding to the maximum number of 
tones Super Simon will include in a 
sequence. PB 


Scrabble Brand Lexor 
(Selchow and Righter) 

Scrabble has always been a top-notch 
board game for punching up your ver- 
bal skills and bringing words to the tip 
of your tongue. Scrabble Brand Lexor 
does it too, but it lacks the complexity 
and player interaction that the board 
game provides. 

In the flash mode (played by two or 
more competitors), seven letters appear 
on the game's display screen and each 
player forms as many words as possible 
in an allotted time. As in Scrabble, 
each letter has a value, and the Lexor 
scorekeeper totals your score. In the 
solo mode (played by one person), 
Lexor displays 7 letters in 14 different 
turns and you try to find the highest- 
scoring word. 

Lexor can also be used as a score- 
keeper for the regular Scrabble board 
game. Entering letters, bonuses, and 
player numbers is so time consuming, 
however, that you could more easily 
use your calculator or a pencil. 

What is attractive about Lexor is the 
way children take to it. While I love the 
sensation of cool, smooth Scrabble tiles 
under my fingertips, kids can’t keep 
their hands off Lexor’s electronic but- 


tons. RW 
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Reader’s Digest Q & A 
(Selchow and Righter) 

With typical Reader’s Digest op- 
timism, this electronic multiple-choice 
game touts itself as “a passageway to a 
new and happier life.” In fact, it’s a way 
to learn a few new words and brush up 
on some history. 

QO & A includes a keyboard, a Word 
Power booklet containing 94 vocabu- 
lary quizzes with 20 questions each, and 
a Brain Power booklet containing 63 
sets of questions on subjects ranging 
from astronomy to movie stars. You 
simply punch in the code for the quiz of 
your choice, then punch in the letter of 
one of the four possible answers to each 
question. 

The small red display screen tells you 
whether youre right or wrong and 
flashes your score. As the booklets are 
completely separate from the keyboard 
unit, I couldn't help wondering why 
someone didn’t just print the answers 
in the back of the book. 

When two people play Q & A, the 
first player answers all 20 questions and 
has his score tallied by the computer, 
which keeps track of that score—plus a 
few special features called bonuses and 
duels—as the second person answers 
the same 20 questions. 

Some of the questions present a 
dilemma familiar to survivors of high 
school multiple-choice tests: none .of 
the answers seems quite right. After 
you've played each quiz once, more- 
over, the game offers no further chal- 
lenge. But one Brain Power question is 
almost worth the price of the game. It 
asks which of the following is not a 
Marx brother: Harpo, Zeppo, Chico, 
or Skitzo? 


1. Alien Attack; 2. Swat Swat the Mosquito; 
3. Reader’s Digest Q & A; 4. MAC MiniCom- 


puter; 5. Bowlatronic. 
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MAC Mini Computer (Entex) 

MAC is a superlative Christmas in- 
vestment —it’s packed with hours of ex- 
ploration and discovery for children 
and adults alike. 

MAC is an actual computer featuring 
a 16-LED matrix, 8-digit fluorescent 
display, piano and organ music, and a 
compact keyboard. It’s all packaged ina 
bright red plastic casing that’s not only 
sturdy but attracts kids like a magnet. 

The “mini” computer can be used in 
four different modes. The music mode 
plays both piano and organ tones and 
the musical keyboard includes flats and 
sharps. Tunes can be recorded and 
played back, and a cheerful version of 
“Yankee Doodle Dandy” is prepro- 
grammed into the computer as an ex- 
ample of its musical capabilities. The 
MAC manual contains complete in- 
structions for programming songs, and 
it has a basic introduction to musical 
scales, notes, pauses, and more. The 


Fast, reliable delivery 
of personal computer 
software programs. 


If you have an Apple or TRS-80 
computer, Minnesota Software Inc. has 
hundreds of programs — in stock and 
available right now by mail order. 


We don't play ha hard to get. 


SHALL BUSINESS poe] [ moras | 


computer can also be programmed to 
function as a metronome for aspiring 
musicians. 

The calculator mode turns MAC in- 
to a full-fledged calculator with four 
functions and memory. It’s the MAC 
manual, however, that makes the ma- 
chine more than an electronic abacus. 
It provides an easy-to-read chapter on 
negative numbers, decimals, and ex- 
ponential calculations, and also in- 
cludes sample math problems and 
games. 

MAC’s game mode is a fifty-fifty split 
between pure entertainment and educ- 
ation. Tic-Tac-Toe, Concentration, 
and several other games are prepro- 
grammed into the computer for use on 
program cards that slide in front of the 
display matrix. My kids spent hours 
with the World Time game, which can 
determine the time in any part of the 
world by plugging a simple formula into 
the machine. 

The most dynamic aspect of the 


EDUCATION 


oa, 


Choose from entertainment, learning or home-application programs. All software 
is immediately available and features a money back guarantee. 

TO GET A COPY OF OUR NEW CATALOG, CONTACT JOHN WEST. 
PHONE 612/426-0916. SOURCE — TCH122. MICRONET — 70040,555. OR DROP 


US A NOTE. 


MINNESOTA SOFTWARE, INC. 


9422 Fisher St. 


White Bear Lake, MN 55110 


Apple is a registered trademark of Apple Computers. TRS-80 is a registered trademark of Radio Shack, A Tandy Corp. 
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“mini” computer is the programming 
mode. After a clear and concise ex- 
planation of computers in general, 
number systems, data bases, memory, 
peripherals, and like topics, the MAC 
manual leads users into an understand- 
able section on MAC itself —chips, elec- 
tronics, and all. 

After a brief example, children are 
encouraged to write their own pro- 
grams for light and music shows. Mine 
spent hours quietly discussing program- 
ming steps, figuring out what went 
wrong in some programs, and cheering 
with delight when one ran according to 
plan. I also found adults who are usu- 
ally intimidated by larger computers be- 
coming comfortable and intrigued with 


MAC. RW 
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Quiz Whiz Challenger (Coleco) 

Coleco currently offers more than 
two dozen “Quiz Whiz” packages: small 
one-player electronic games that test 
your knowledge on everything from 
math to sports to trivia. The Quiz Whiz 
product line has become one of the 
staples of the toy industry over the past 
few years, and Coleco decided to intro- 
duce Quiz Whiz Challenger to broaden 
the game’s horizons. 

Quiz Whiz Challenger takes any of 
the Quiz Whiz cartridges. Since the 
answers are contained in an electronic 
ROM (read-only memory), all you have 
to do is plug the cartridge into the 
Challenger and presto—you have a 
competitive game for up to four players. 

There are basically two ways to play: 
either you can see, at the end of the 
game, who got the most 
answers, or you can play so that only 
the first person to answer correctly gets 
the points. 

The microprocessor in the Chal- 
lenger selects the questions, on a ran- 
dom basis, from a thick book. They’re 
then read aloud. Like many electronic 
games, flashing lights and sound effects 
add a high-tech ambience to the action. 
There are less productive ways to pass a 
rainy afternoon. SM 


correct 
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The guy on the left has two file folders, anews maga- 
zine, and a sandwich. 

The guy on the right has the OSBORNE 1®, a fully 
functional computer system in a portable package the size 
of a briefcase. Also in the case are the equivalent of over 
1600 typed pages, stored on floppy diskettes. 

The owner of the OSBORNE 1 is going to get more 
work done—and better work done—in less time, and with 
less effort. 

Unfold it, plug itin, and go to work 
like you've never worked before. .. . 


Go to work with WORDSTAR® word processing, so 
your correspondence, reports, and memos take less time 
to produce, and say more of what you wanted to say. And 
with MAILMERGE®—the mailing system that turns out 
personalized mass mailings in the time you'd spend ona 
rough draft. 

Go to work with SUPERCALC®, the electronic 
spreadsheet package that handles complex projections, 
financial planning, statistics, and “what if” questions in- 
stantly. For the more technically minded, SUPERCALC will 
process scientific data and calculate results. 

Go to work with powerful BASIC language tools— 
the CBASIC-2® business BASIC, or the Microsoft BASIC® 
interpreter. 

That’s standard equipment. 

Options include about a thousand different software 
packages from a host of vendors designed to run on the 
CP/M® computer system. 

Go to work at the office, at home, or in the field. 

Or anywhere. Optional battery packs and telephone 


Circle 56 on inquiry card. 


The guy on the left 
t stand a chance. 


transmission couplers mean you need never work without 
the capabilities of the OSBORNE 1. That’s good, because 
you won't want to work again without it. 

All for $1795. It’s inevitable. 


The OSBORNE 1 is the productivity machine that’s 
changing the way people work. Put simply, the machine 
delivers a significant productivity edge—day in and day 
out—to virtually anyone who deals with words or num- 
bers. Or both. 

Since the entire system is only $1795, it won't be too 
long before the guy on the left has an OSBORNE 1 of his 
own. The same probably goes for the person reading 
this ad. In fact, we think it’s inevitable. 


The OSBORNE 1 includes a Z80A®CPU, 64K 
bytes of RAM memory, two 100 kilobyte : 
floppy disk drives, a business keyboard, Min hn. y 
built-in monitor, IEEE 488 and RS232 inter- 
faces for printers and other things that 
ge connected to computers, BME 


system is available from com- 
puter retailers nationally. 


$1795. It’s 
inevitable. 


26500 Corporate Avenue Hayward, California 94545 
Phone (415) 887-8080 TWX (910) 383-2021 
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If you’re looking for 
the best prices 
in the U.S.A. on 


MICROCOMPUTERS 


We have consistently offered the TRS-80 line 
at savings up to 20%. You can save up to 
$1500 by buying from Computer Discount of 
America. 

Model II 

26-4002 64K, 1 disc 


Model III 

26-1051 4K, Level | 

26-1062 16K, Level III 

26-1066 48K, Level II 2-drive/RS-232 
Color Computer 

26-3001 4K 

26-3002 16K w/Ext. Basic 


$3385.00 


$ 610.00 
$ 845.00 
$2115.00 


$ 325.00 
$ 489.00 


Printer 
Printer 
Printer 


ATARI; 


MICROCOMPUTERS 


We have the full line of ATARI personal - 
computers and systems. 


$ 375.00 
$ 485.00 


MX80FT $ 585.00 


Our savings are as big on expansion inter- 
faces, printers, diskettes, Apple Computers, 
OKIDATA Microline, C-ITOH Starwriter, 
Lexicon Modems — everything for your 
computer. 

We have the largest inventory in the North- 
east, and most models are in stock, for 
immediate delivery. Our full price catalog or 
a price quote Is as near as your phone. 


CALL TOLL FREE: 
800-526-5313 


Computer 


Discount 
of America 


COMPUTER DISCOUNT OF AMERICA, INC. 
15 Marshall Hill Road, West Milford Mall 
West Milford, New Jersey 07480-2198 
In New Jersey Call 201-728-8080 
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Swat Swat the Mosquito (Coleco) 

This game’s annoyingly realistic buzz- 
ing sound will send you scurrying for a 
can of insecticide. I highly recommend 
you spray it. Maybe the bug killer will 
stop the game cold. 

Absolutely the only action in Swat 
Swat the Mosquito comes from players 
using red plastic swatters to whack the 
living daylights out of a small round 
game board. The lighted mosquito that 
appears at random on the board moves 
so slowly, and lands in the designated 
whacking places so infrequently, that 
the game poses a challenge only to very 
young children. You'd be better off giv- 
ing the kids the swatters and sending 
them after real mosquitoes. 

The game does make an amusing 
sound when the mosquito dies. No 
score is displayed, however, making it 
difficult for players to know who’s 
closest to the goal of squashing five 


bugs. JH 
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Galaxian2 (Entex) 

Galaxian2 is a scaled-down model of 
the similarly named arcade game, fea- 
turing a double rank of attacking alien 
vessels in blue, a series of three defend- 
ing ships (that’s you) in red, a green 
starfield, rockets and bombs, and 
sound effects. Play is much like that in 
the arcade game. Your ship is free to 
move back and forth along the bottom 
of the screen (an LED display, in this 
miniversion) and to fire rockets at will. 
Noncombatant aliens shuffle back and 
forth across the top of the screen, while 
every now and then one of their num- 
ber detaches itself from formation and 
speeds toward you, raining bombs all 
the way. If you can’t take the little devil 
out by the time it reaches your level, it 
emerges again at the top of the screen 
for another pass. You score more 
points for downing one of these aggres- 
sive types than for picking off its more 
quiescent comrades. 


The game is entertaining for a while, 
but it doesn’t wear well. Unlike the ar- 
cade version, the attackers move 
slowly; their bombs, when released, fall 
vertically instead of following a trajec- 
tory, and consequently they’re easy to 
dodge. Your rockets always destroy 
your opponents’ bombs. You can rack 
up a pretty impressive score just by 
waiting in the corner and maintaining 
a steady rate of fire—like shooting 
Venusians in a barrel. The defending 
ship is essentially safe from all but 
chance collisions with swooping aliens. 
You can make the game more in- 
teresting by promising yourself not to 
shoot sitting ducks—only the _ high- 
score, gung-ho aggressors. 

The two-player version of the game 
affords some additional interest. By set- 
ting the appropriate option switch, a 
second player can take over the role of 
the aliens and direct their single-ship 
bombing runs with more craftiness. In 
either version, play continues until all 
three defending ships have been de- 
stroyed or until the defending player 
gets a cramped finger from running up 
monstrous scores. | PB 
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Gin Rummy & Black Jack (Entex) 

“8-Adult,” huh? Despite what the box 
cover claims, I'd say this game is geared 
toward cardsharks who speak fluent 
Las Vegas jargon. Not a frequent card 
player, I found the instructions confus- 
ing. When I finally got going, I beat the 
computer some of the time and it beat 
me most of time. 

However, in my quest to remain ob- 
jective, I handed the game over to a 
friend—an ex-Navy man, who “spent 
many hours in submarines playing 
cards.” 

A zillion beeps and 100 games later, 
his opinion was that if you understand 
the “guts” of card playing, as in know- 
ing the odds of winning with a given 
hand, you can conquer the computer. 
His final words of wisdom: “You can 
beat this thing, but don’t think you can 
beat Vegas!” CLM 


STRUGTURED SYSTEMS 
FINANGIAL SOFTWARE. 


ANYTHING LESS IS CHEATING 


Penny wise and software foolish. One of the 
best ways to cheat your business is to waste a whole 
lot of time on solutions that don’t work, or that can't 
grow with your business. And frankly, we get phone 
calls every day from computer users who ve tried to 
get by on “bargain” software, and found that “bar- 
gain’ software is the most expensive kind a business 
can own. 

Here’s a fact: if you have a real need for a 
computer in any of these areas: 

General Ledger 

Accounts Receivable 

Accounts Payable 

Order Entry 

Inventory Control 

Payroll, 
any business software less than Structured Systems 
Financial Software is cheating your business. You'll 
cheat yourself out of lots of time. Time spent with 


H- Hy 


systems which arent designed for high volume use. 
You'll cheat yourself out of reliable audit controls 
and reliable error prevention features. Out of the 
training you invest ina system you outgrow when 
you need to add more disk storage, more customers, 
more data. You'll be cheating yourself out of a soft- 
ware bargain in the truest sense of the word—the 
greatest value for your dollar. 
CP/M® microcomputer systems ci can nae the 
job of minicomputers. Structured —_— 
Systems software makes that po- 
tential a reality. Right now, 
hundreds of businesses 
are profiting from the 
financial controls and 
operating efficiency of 
SSG financial software. 
SO Can yours. 


Take it easy on yourself. 
But sentence your computer oe 
to hard labor. “eas PER 
Please send yr vree hors 
ease send more 
information on your i 
©) General Ledger © Accounts Receivable (©) Order Entry 


0 Payroll OO Inventory Control 


Name 

Company 

Address 

City State Zip 
Telephone ( ) 


| 
| 
| 
| 0 Accounts Payable 
| 
| 
| 


CP/M is a registered trademark of Digital Research. 


Structured Systems Group 


5204 Claremont, Oakland, 
Circle 69 on inquiry card. 


California94618 (415) 547 1567 
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by Heidi Copeland 


Electronic technology has created a 
once-in-a-lifetime revolution in the toy 
industry. But the beeping electronic 
games that seemed to appear overnight 
on toy-store shelves actually followed a 
gradual upheaval that shook the very 
roots of toyland economics. Talks with 
toy-company executives and designers 
provide some clues to the nationwide 
fascination with the intelligent toy. 


Economics in Toyland 

George Ditomassi, marketing direc- 
tor for Milton Bradley Co., can afford 
to relax. While many in the frantic toy 
business are brooding over hard times, 
Ditomassi exudes confidence as he 
leisurely puffs on his pipe at the com- 
pany’s Springfield, Massachusetts 
headquarters. Not only is Milton 
Bradley’s electronic Simon collection 
the current trade bestseller, but 
Ditomassi also believes this year’s 
Christmas toy shoppers will retain their 
enthusiasm for heavily promoted 
brand-name items. 

Ditomassi and other toy experts com- 
pare the advent of computer chips with 
the arrival of plastics. Plastics gave toys 
new shapes; silicon chips gave them 
brains. But Ditomassi recalls the skep- 
ticism with which the toy industry 
greeted electronics. Almost everything 
about the newfangied electronic play- 
things, he says, went against the grain 
of standard toy manufacturing. 

First, computer games required 
months of research and development, 
lengthening production time to an 
almost-unheard-of two years. The steel 
molds required to create the toys’ 
plastic parts cost between $30,000 and 
$250,000. And the fiercely independent 
toy industry rebelled against the idea of 
having to purchase the brains for the 
new electronic toys from outside com- 
panies like Texas Instruments. All told, 
these factors drove the cost of com- 
puter toys as much as ten times higher 
than the cost of most board games. 
Manufacturers’ increased costs, of 
course, translated into a big jump in 
consumer prices. 

Accustomed to selling traditional 
toys for an average of $3, Milton 


Bradley executives were unnerved by 
the $20 price tag the company had to 
affix to its first line of electronic toys. 
No one in the company, or in the toy 
industry at large, was confident that 
consumers would pay. 

In some cases the fear was justified. 
Milton Bradley, for example, spent a 
small fortune researching and develop- 
ing a _voice-synthesizer toy called 
Milton. The toy and its $70 price tag 
bombed almost immediately upon hit- 
ting the market. Unwilling to abandon 
the chip, Milton Bradley recycled it in- 
to Say It Again, Sam, which the com- 
pany presented at a recent toy fair. But 
Sam was as poorly received as his 
predecessor, Milton, and the toy was 
dumped from Milton Bradley’s line. 

“Technologically, the speech chip 
was brilliant,” says Ditomassi. “But 
technology alone doesn’t sell toys.” 
Ditomassi believes one underlying 


Parkers Brothers during the 1977 holi- 
day season. 

That same Christmas, Milton 
Bradley’s first intelligent toys, Comp IV 
and Electronic Battleship, rang up sales 
to the tune of $8 million. And the 
maker of Barbie, Mattel Inc., grabbed 
almost half the total electronic-toy 
business with its Electronic Football. 

By 1978, the number of electronic 
toys on the market had swelled to 
about 40. Milton Bradley scored with 
Simon, generally considered the _ in- 
dustry beauty, and Parker Brothers 
emerged with Merlin, the brains. 
Simon, a flashing-light game based on 
Follow the Leader, is round, colorful, 
and friendly. Merlin, which resembles a 
space-age telephone receiver, uses its 
wizardry to play five different games. 
The two consistently outsell all other 
electronic toys—and consistency is rare 
in an industry where this season’s fad 


CS ee MRE ee RMR EI PEM mL TRA ON. oes NOM nh on Oe 
Synthetics gave toys new shapes; 

silicon chips gave them brains. 
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problem in promoting computer-based 
speaking toys was that consumers 
never realized how the new talking toys 
differed from speaking-tape toys like 
the Chatty Cathy doll that had been 
awakening them on Christmas morn- 
ings for years. 


Shaky Beginnings 

On the other side of Massachusetts, 
officials of Milton Bradley’s arch rival, 
Parker Brothers, developed a similar 
case of the jitters when they began con- 
sidering computer toys in early 1975. 
Having built its success on board games 
like Monopoly, the Salem-based com- 
pany rejected prototypes of a number 
of microprocessor games. Then a savvy 
design firm called MicroCosmos (see ac- 
companying story) presented Parker 
Brothers with a toy that combined elec- 
tronics with a board format. The result- 
ing submarine game, dubbed Code 


Name: Sector, was introduced by 


often becomes next season’s dust collec- 
tor. 

For manufacturers, the 
tremors of the electronic-toy revolution 
foreshadowed a financial and market- 
ing earthquake. At the dawn of the 
microprocessor age, only a few com- 
panies could afford to develop, 
manufacture, and market electronic 
toys. But as the price of silicon chips 
dropped, more and more toy makers 
became convinced they had to enter 
the electronics market to stay alive. 
The result was a glut that flooded 
shelves last Christmas with almost 400 
electronic toys. Retailers and manufac- 
turers bore the brunt of inventory liq- 
uidation, and a number of smaller com- 
panies folded. 


several 


The electronics revolution also 
brought changes in previously well- 
defined markets. Game manufacturers, 
accustomed to catering to 7- to 15-year- 
olds, suddenly found adults from 18 to 
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The Magic 
of MicroCosmos 


Tucked away in the scholarly at- 
mosphere of Cambridge, Massachu- 
setts, a space-age Santa's workshop 
called MicroCosmos formulates future 


This year’s hopeful, Dark Tower, is 
demonstrated by Milton Bradley Marketing 
Director, George Ditomassi. 


fun for the rest of the country. It's a 
short walk from Harvard University 
to the rambling house that serves as 
the company's headquarters, but 
MicroCosmos represents a big career 
change for its two Harvard-educated 
owners, Holly Thomis Doyle and her 
husband, Bob. 

The pair, both of whom hold Ph Ds 
in astrophysics, turned the toy in- 
dustry on its ear in 1978 with Merlin, 
now the best-selling electronic toy 
(grouped together, the Simon toys 
sell more, but Merlin is the largest 
single seller). Since then, Micro- 
Cosmos has delighted toy fans with 
five more computerized playthings. 

Stints with the NASA Skylab proj- 
ect and a film equipment company 
convinced the Doyles they could 
balance the two-career juggling act 
only by starting their own business. In 
collaboration with Holly's brother, 
computer analyst Wendl Thomis, the 
Doyles created MicroCosmos in a 
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Cambridge apartment in 1974. They 
developed prototypes for four elec- 
tronic games, soliciting ideas from 
their two sons and crowds of in- 
quisitive neighborhood children. 

Game ideas flowed freely, but the 
Doyles’ toughest task was creating a 
microcomputer from scratch. The 
couple and Thomis spent the first year 
engineering microprocessor circuitry 
to run the games. 


As the prototypes neared comple- 
tion, MicroCosmos bombarded the 
marketing departments of large toy 
companies with letters introducing its 
games and predicting a $100 million 
industry in electronic toys. The 
predictions turned out to be conser- 
vative. Last year electronic game sales 
soared to almost $500 million. 


Despite MicroCosmos’ futuristic vi- 
sions, Parker Brothers, the company 
that now puts the Doyles’ ideas into 
plastic, was not easily wooed. In 1975, 
the company used the word ‘'ridicu- 
lous’ to describe Holly's idea for an 
electronic tic-tac-toe game. “‘Who 
would pay $15 for a game you can 
play with paper and pencil for 
nothing?’ one executive asked. 

The MicroCosmos crew returned 
to the drawing board, emerging with 
a submarine game that linked elec- 
tronics with the board format so 
familiar in Parker Brothers’ games like 
Monopoly. The company accepted 
the game, titled it Code Name: Sec- 
tor, and presented it two years later 
for Christmas of 1977. 


Sector's success emboldened 
Parker Brothers to accept and intro- 
duce Merlin, a hand-held electronic 
toy that plays five games, including the 
previously maligned tic-tac-toe. Since 
1978, the Doyles have created such 
popular games as Wildfire, Stop 
Thief, P.E.G.S., and this year's 
newcomer, Reflex. 

But many of the Doyles’ favorite 
ideas have been rejected as too com- 
plicated for the general public. Merlin, 
for instance, was the ‘result of 
restraints instead of wild ideas,’’ Holly 
says. Parker Brothers agreed to go 
with a hand-held toy, but it wanted 
more than one game to Justify the 


price tag. The company also insisted 
the game have no more than eleven 
buttons. 

‘Inventing Is like painting a picture, 
Holly explains. “You start with cer- 
tain tools— a piece of canvas and a set 
number of colors on a palette—and 
you work within those restrictions.’ 
MicroCosmos' offices, overflowing 
with terminals and futuristic gadgets, 
provide evidence that the pure act of 
inventing a game can sometimes be 
more fun than playing one. The 
Doyles’ |6-year-old son, Rob, recent- 
ly got into the act, joining the staff and 
presenting his first game idea to 
Parker Brothers. 

What does the future hold for in- 
ventors? The ultimate game, accord- 
ing to Holly, is a room full of robots in 
which players create their own 


games. For Bob Doyle, on the other 
hand, the best game already exists in 


Bob Doyle and Holly Thomis Doyle try 
out some toys at MicroCosmos, their in- 
dependent toy-design firm that put elec- 
tronics at the top of Parker Brothers’ 
game line. 


the real world. Its goal is ‘‘trying to ar- 
range people, resources, and ideas to 
bring new things into existence.’ In 
that game, MicroCosmos is a cham- 
pionship player. 


40 raiding toy-store shelves. And the 
raids didn’t come only at Christmas, 
when 60 percent of each year’s toy sales 
had traditionally been chalked up. 
With electronic games selling to dif- 
ferent types of customers and at dif- 
ferent times of the year than companies 
had anticipated, drastic changes had to 
be made in advertising strategies. The 
success of both Merlin and Simon has 
been attributed to the growing adult 
market and to advertising that pin- 
pointed that market. 

Against this background of change 
and market overflow, cautious hesita- 
tion has been the hallmark of manufac- 
turers and retailers in 1981. Retailers 
have tended to order only the items 
that sold well last year, or new entries 
that will support heavy promotional 
campaigns. Manufacturers are equally 
circumspect. Parker Brothers, for in- 
stance, is introducing only one new 
electronic toy, Reflex. In response to 
retailer attitudes, Milton Bradley is 
launching Dark Tower with a $1 
million advertising blitz. 

Despite the revolution’s ups, downs, 
and occasional feelings of gloom, no 
one is ready to write off electronic toys. 
Even with the Christmas market glut, 
electronic toys last year accounted for 
$476 million of the toy industry’s total 
$4.6 billion in sales, and optimistic 
manufacturers predict a strong showing 
through 1982. An even more cheerful 
outlook comes from_ International 
Resource Development, a Connecticut 
research firm that expects electronic- 
toy sales to increase by five percent a 
year until 1990. 


Designers Under Wraps 

Each year, toy companies spend 
about $243 million on advertising to 
capture the hearts of kids and adults. 
Plans for the 3000 to 4000 new toys in- 
troduced each year are kept tightly 
under wraps, guarded as closely as the 
strictest of military secrets. Only a few 
toys will win continuing berths in the 
total market of about 150,000 items. 
And even if a toy scores a resounding 
success, its manufacturer often can 
count on only one year of big profits 
before imitations flood the market. 
Because toy makers channel as much as 


10 percent of all profits into research, 
protecting their ideas is a high priority. 

Milton Bradley tucks its 100 de- 
signers and engineers away from casual 
passersby, in a building across town 
from the company’s administrative 
headquarters. About one-fifth of the 
design and engineering group concen- 
trates on electronic items, and another 
fifth works on toys aimed at 
Christmases two to four years in the 
future. 

Parker Brothers keeps its 30 designers 
hidden in a web of corridors in the 
firm’s main plant. “It’s like going 
through a maze,” one employee said. 
“You could never find the designers 
without a map.” Designers are forbid- 
den to speak with outsiders, lest they 
leak a telltale clue about future play- 
things. Their enclaves are protected by 
locked doors and paper shredders. 

Ditomassi described designers as “a 
different breed of cat,” people who need 
both the freedom to be creative and the 
discipline to get the product out. 

“My job combines the weird and the 
wonderful,” said Jesse Horowitz, design 
director for General Mills Toy Market- 
ing. Horowitz spends about 10 percent 
of his time brainstorming and the rest 
putting his ideas into toy form. 

In most large toy companies, de- 
signers mull over hundreds of ideas, 
bringing about 50 to the model stage. 
Of these, the designers present about 
30 to company management. A hand- 
ful of the 30 models are developed for 
presentation at the annual February 
toy fair in New York. After studying 
the response, the company decides 
which will appear as finished products 
on toy store shelves the following 
November and December. 


The Fascination Factor 

What is it about electronic toys that 
holds adults and children enthralled for 
hours? 

“I call it the fascination factor,” says 
Susan Laber of the child development 
program at University of Chicago 
Medical Center. “Children are im- 
mediately interested in things that go 
beep and boop. They sense a 
challenge.” 

Laber notes many electronic toys are 


versatile, promoting independence 
when played alone and cooperation 
when played with a group. Playing a 
game can improve manual dexterity 
and visual motor coordination, she 
says, and can help a child develop logic. 

“Game strategy and plans are devel- 
oped along with academic things like 
arithmetic, and prereading and reading 
skills,” Laber says. Because they provide 
immediate responses, computer toys 
also furnish positive reinforcement. 
“These toys structure a child’s fantasy 
much the same way a book does,” she 
continues. “When playing a game, the 
child can imagine himself as part of it, 
fitting into a certain role.” 

Electronic games also may help pre- 
vent future-shock by acclimating 
children to the fact that computers will 
be playing increasingly large roles in 
society. 


Tomorrow’s Toys 

In the ever-changing toy industry, 
predictions about future’ trends 
abound. Despite the failure of Milton 
and Say It Again, Sam, some industry 
analysts still point to speaking toys as 
the next rage. All that are needed, they 
say, are a better-developed, less expen- 
sive speech chip and a designer to 
create a whiz-bang game with speech as 
an essential ingredient. 

Other experts are eyeing the $1.2 
billion video-game industry, which is 
expanding at supersonic speeds. In- 
troduced nine years ago, video games 
snatched sales from the cardboard- 
game manufacturers. When _ those 
manufacturers developed electronic 
games a few years later, they managed 
to grab back some of those gains. This 
year could be another switch, with the 
glut of electronic toys allowing another 
video expansion. 

Predictions aside, no one can really 
explain what makes one toy a top-shelf 
item and another a stiff. Even designers 
struggle to define the popularity 
phenomenon. “Most toys fail,” says one 
employee of Texas Instruments. “You 
can do all the marketing and research 
in the world and never have a hit. The 
winning toys succeed because they 
have random action and a dash of 
magic.” ia 
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A Close Look 


at the IBM Personal 


Computer 


by Stan Miastkowski 


As the small-computer market grew 
over the past few years, it became in- 
evitable that the major computer com- 
panies would join the fray. Despite its 
seeming aloofness and reluctance to ad- 
mit that anyone would ever need or 
want a small computer, rumors had 
been rife that IBM would enter the 
market. But like soothsayers’ predicted 
doomsdays, the expected dates for 
IBM’s small-computer introduction slid 
by quietly with nary a peep from the 
people in Armonk, New York. 

Early this year, the rumor mill began 
to grind furiously. All sorts of people, 
each one claiming to have “inside 
sources,” came forth with “the truth.” 
Unfortunately, most of the stories con- 
flicted. By midsummer, a more accurate 
picture of IBM’s small computer, code- 
named “Acorn,” began to emerge. The 
big question was the price. Rumor had 
it that it would be as low as $800. 

In late August, the predictions 
abruptly ended, as the IBM Personal 
Computer was introduced at a press 
conference in New York City. IBM, 
one of the most secretive of the com- 
puter companies, had surrounded the 


Stan Miastkowski is the managing editor of Popular 
Computing. 
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development of the Acorn with secur- 
ity that would do the CIA proud. Even 
though many of the details did leak out 
before the official introduction, there 
were still a number of surprises. 


The Official Word 
The IBM Personal Computer had 


been under development for more than 


sushita (best known for its Panasonic, 
Quasar, and Technics brand products) 
about having an IBM personal com- 
puter designed and built in Japan. Ob- 
viously, in the design sweepstakes, the 
domestic model won out. Parts of the 
IBM Personal Computer system are, 
however, made in Japan, including the 
video display and the printer, which is 


Like soothsayers’ predicted doomsdays, 
the expected dates for IBM’s small- 
computer introduction slid by quietly with 


nary a peep from Armonk, New York. 
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two years at IBM’s Information Systems 
Division in Boca Raton, Florida. 
Sources there said that although the in- 
ternal design (known as the architec- 
ture) was fixed a long time ago, the 
available accessories and physical ap- 
pearance of the computer changed nu- 
merous times, and the final “package” 
wasn't decided on until some two 
months before the introduction. 
Interestingly enough, at the same 
time IBM was going through its initial 
design phases, it was also talking with 
the Japanese electronics giant Mat- 


the well-known Epson MX-80 bearing 
an IBM logo. 

The official news hit Wall Street and 
the mass media by storm. Now that the 
smoke has cleared, let’s take a close 
look at IBM’s brainchild. 

IBM’s Personal Computer is both 
more than expected, and less. The com- 
pany’s well-orchestrated, splashy press 
conference was designed to offer little 
more than a tantalizing glimpse of the 
Personal Computer. Under the heat of 
deadlines, numerous questions weren't 
answered—or asked. These are some 


observations: 

Even though it’s the first of the sec- 
ond generation of small computers, 
the IBM Personal Computer is not a 
revolutionary product. 

eDespite the fact that the Personal 
Computer uses an advanced micro- 
processor, none of the software IBM 
is presently selling takes advantage 
of the microprocessor’s capabilities. 
eIBM introduced the unit with a 
paltry lineup of software. Had any of 
the other small-computer companies 
done that, it would have been 
laughed at. (IBM is, however, active- 
ly soliciting software from outsiders.) 
eThe IBM Personal Computer has 
the capability to generate better 
color graphics than ever seen in 
small computers. However, again, 
there is presently no software that 
takes advantage of the machine’s 
capabilities. 


eColor graphics, very useful in 
small-business applications, are con- 
sidered essential for a computer to 
be a rousing success in the consumer 
arena. Yet, the lowest-priced config- 
uration of the machine offers only 
black-and-white capability. 
ein an age in which manufacturers 
are designing all-in-one computers 
(all the components are together in a 
single unit), the design -of the IBM 
Personal Computer is a throwback 
to the early days of small computers. 
In a move apparently planned to 
make future design changes easy, the 
keyboard, electronics, and video dis- 
play are all packaged separately. 
But the indisputable fact remains, the 
IBM Personal Computer will have a 
major impact on the small-computer 
market. It will force other manufac- 
turers to rethink their design and mar- 
keting strategies and will guarantee that 
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the small computer will be accepted as 
something other than a passing fad. 


The Price List 

Pundits who predicted that the num- 
ber-eight company on the Fortune 500 
list would come out with an extremely 
low-priced machine that would blow 
everyone else out of the water were 
disappointed. In pricing its Personal 
Computer, IBM took a cue from 
Detroit. For $1565 you get basic trans- 
portation—very basic. In its press 
packet IBM readily admitted that an 
“average” system will run about $3000 
and an “advanced” system will cost a bit 
over $6000. 

IBM’s “official” price list is a confusing 
jumble of options and additions that 
would make any automobile salesman 
green with envy. With the company’s 
complicated pricing formula it’s difficult 
to figure out what exactly you'll need 


The IBM Personal Computer system. As pictured here, it is a typical business system (with a black-and-white video display) and carries a list price of 
$4385, without software. The microprocessor and its associated electronics are housed in the box shown underneath the video display. The printer is a 
Japanese-manufactured Epson MX-80 with an IBM logo. A similar system with color capabilities is priced at about $6000. 
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and how much it will cost. Here are a 
few examples: the base unit lists for 
$1265, but you need a $335 adapter to 
connect it to IBM’s black-and-white 
display ($345) or your own black-and- 
white television. (Ihe same adapter 
also hooks up a printer to the com- 
puter.) If you want color, you need the 
Color/Graphics adapter, which sells 
for $300. You can then hook up your 
computer to your own color TV or to 
an IBM high-resolution color display 
($700). The black-and-white adapter 
has a printer adapter. But if you buy 
the color adapter and want to use a 
printer, you'll need a printer adapter, 
which is an extra $150. (The printer 
sells for $755. The printer cable is $55.) 
Disk drives are $570 each, but in order 
to use them you'll need a disk adapter 
($220). If you want to play computer 
games, you'll also need a game control 
adapter, which sells for $55. If you want 
to hook up a modem to communicate 
with other computers or “information 
utilities’ such as The Source, you'll 
need to buy the Asynchronous Com- 
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munications adapter ($150) and Asyn- 
chronous Communications software 
($40). 

A spokesman at Apple Computer 
Company, who had been waiting for 
the IBM introduction, called it a 
“pretty competitive machine for small- 
business users, but not competitive at 
all at the low end.” A Radio Shack 
spokesman expressed much the same 
view. 

With the introduction of its Personal 
Computer, IBM is entering the general 
consumer market for the first time. In 
addition to being sold by IBM’s Product 
Centers and by a special sales unit set 
up within the company, the IBM Per- 
sonal Computer will be sold by many of 
the nearly 200 ComputerLand stores. 
And in what will be one of the first 
tests of a small computer’s mass-market 
appeal, the IBM Personal Computer 
will be sold by a new chain of Sears, 
Roebuck and Company’s business-ma- 
chine stores. Five test stores opened re- 
cently in. the Boston, Dallas, and 
Chicago areas. It’s obvious, however, 


The IBM Personal Computer uses a 16-bit Intel 8088 microprocessor that handles data in larger 
pieces than the 8-bit microprocessors used in other small computers. The microprocessor can 
handle up to 262,144 characters in the computer’s internal memory. Although IBM is not yet offer- 
ing any software that takes advantage of the microprocessor’s advanced capabilities, it is actively 
seeking independent programmers to write programs for the machine. Among the programs IBM is 
offering is the popular VisiCalc electronic spreadsheet (shown here). 
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that Sears is treading carefully. A Sears 
spokesman was quick to point out that 
his company has no present plans to 
market the IBM Personal Computer in 
its catalog or general retail stores. 


The Brain 

The brain of the IBM Personal Com- 
puter is an Intel 8088 microprocessor 
that handles data in 16-bit segments in- 
stead of the 8-bit pieces that all other 
small computers now use. There are 
two immediate advantages to a 16-bit 
microprocessor: it’s much faster and 
can handle a much larger amount of in- 
ternal computer memory. The strange 
thing about the IBM Personal Com- 
puter is that it doesn’t really use any of 
the 8088's advanced capabilities. In 
most applications for which the IBM 
Personal Computer will be used, the 
extra speed is not a great advantage, 
since most small computers aren't re- 
quired to handle the vast amounts of 
data their big brothers do. 

However, the microprocessor’s capa- 
bility for handling large amounts of 
memory could have far-reaching impli- 
cations. The most memory an 8-bit 
microprocessor can handle is 64K 
bytes, with many having an upper limit 
of 48 K. The 16-bit microprocessor in 
the IBM can handle up to 256 K. (Each 
K is 1024 bytes, so the total the IBM 
can handle is 262,144 bytes.) In the 
long run, this means that advanced 
software (which requires a great deal of 
memory) will be available for the IBM 
Personal Computer, although, as we 
mentioned earlier, IBM is not presently 
offering any software or features that 
really take advantage of the system’s ca- 
pabilities. Another tantalizing possi- 
bility is that, with the right software, 
the IBM Personal Computer could be a 
time-sharing system, with a number of 
keyboards hooked up to the main 
microprocessor. A great deal of mem- 
ory is needed for this, and the IBM 
could do it. This would seem to under- 
line the fact that IBM is mainly going 
after the small-business computer user 
(more about that later). 


The Software Question 
IBM introduced a surprisingly short 
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Turn your Apple into the world’s 


The SoftCard™ Solution. SoftCard 
turns your Apple into two computers. 
A Z-80 and a 6502. By adding a Z-80 
microprocessor and CP/M to your 
Apple, SoftCard turns your Apple into 
a CP/M based machine. That means 
you can access the single largest body 
of microcomputer software in exist- 
ence. Two computers in one. And, the 
advantages of both. 


Plug and go. The SoftCard system 
starts with a Z-80 based circuit card. 
Just plug it into any slot (except O) of 
your Apple. No modifications required. 
SoftCard supports most of your Apple 
peripherals, and, in 6502-mode, your 
Apple is still your Apple. 


CP/M for your Apple. You get CP/M 
on disk with the SoftCard package. It's 
a powerful and simple-to-use operating 
system. It supports more software 
than any other microcomputer operat- 
ing system. And that's the key to the 
versatility of the SoftCard/Apple. 


Circle 27 on inquiry card. 


BASIC included. A powerful tool, 
BASIC-80 Is included in the SoftCard 
package. Running under CP/M, ANSI 
Standard BASIC-80 is the most 
powerful microcomputer BASIC 
available. It includes extensive disk |/O 
statements, error trapping, integer 
variables, 16-digit precision, exten- 
sive EDIT commands and string func- 
tions, high and low-res Apple graphics, 
PRINT USING, CHAIN and COM- 
MON, plus many additional com- 
mands. And, it’s a BASIC you can 
compile with Microsoft’s BASIC 
Compiler. 


More languages. With SoftCard and 


CP/M, you can add Microsoft's ANSI 
Standard COBOL, and FORTRAN, or 


most versatile personal computer. 


Basic Compiler and Assembly Lan- 
guage Development System. All, more 
powerful tools for your Apple. 


Seeing is believing. See the SoftCard 
in operation at your Microsoft or Apple 
dealer. We think you'll agree that the 
SoftCard turns your Apple into the 
world’s most versatile personal 
computer. 


Complete information? It's at your 
dealer’s now. Or, we'll send it to you 
and include a dealer list. Write us. Call 
us. Or, circle the reader service card 
number below. 


SoftCard is a trademark of Microsoft. Apple II and 
Apple Il Plus are registered trademarks of Apple 
Computer. Z-80 is a registered trademark of Zilog, 
Inc. CP/M is a registered trademark of Digital 
Research, Inc. 


Microsoft Consumer Products, 400 108th Ave. N.E., 
Bellevue, WA 98004. (206) 454-1315 


list of software for the Personal Com- 
puter. Included is a DOS (disk-operat- 
ing system) that you must buy in order 
to use floppy disks. An extended form 
of BASIC is also included with the 
DOS. VisiCalc, the famous electronic 
accountant’s sheet, is available ($200), 
as is the EasyWriter word-processing 
package ($175), and three general busi- 
ness programs from Peachtree Software 
($595 each). For game aficionados, 
there’s also the well-known Adventure 
game ($30). 

IBM says it will publish the technical 
specifications of its disk-operating sys- 
tem, enabling programmers to adapt 
existing software to the IBM Personal 
Computer. How difficult the adapta- 
tion process will be depends on the soft- 
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ware. Some will require minor modifi- 
cations, some a major rewrite. 


A Change in Philosophy 

In regard to software, IBM has always 
been known as the “do-it-ourselfers” — 
with all software developed by its own 
programming staff. But for the Personal 
Computer, IBM has come to the reali- 
zation that in order to make it in the 
consumer market, it’s going to have to 
offer a wide selection of software, from 
games to business programs. Therefore, 
IBM is actively soliciting outsiders to de- 
velop software for its computer. It is 
also encouraging its own employees to 
write programs by selling them comput- 
ers for 40 percent of list price and giving 
them two years to pay. 


ENTER TECECTION 
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In its most basic configuration, the IBM Personal Computer costs $1565. Included are the keyboard, 


the system unit (shown on the stand under the television), and 16,384 characters of internal memory 


(16 K). This system, which IBM calls “entry level,’’ does not include a video monitor. The system 


can be hooked up to a normal television, but can only display black-and-white graphics. The com- 


puter has built-in music capacity. (Note the display on the TV screen, a program that IBM has not 


yet made available.) 


IBM has set up a special group to 
work with outside programmers and 
will offer the authors royalties for pro- 
grams that are sold through IBM. It’s 
also making available two software 
packages (called development tools) to 
help people write programs that will 
take full advantage of the Personal 
Computer’s powerful microprocessor. 
The packages are UCSD Pascal and the 
CP/M-86 operating systems. Their 
price and availability are expected to be 
announced about the time this article 
appears. 

Whether a large cottage industry of 
software writers and companies de- 
velops around the IBM Personal Com- 
puter (as it has around the Apple and 
the TRS-80) will be crucial to the com- 


puter’s success. 


Where’s the Market? 

In the opinion of most industry 
analysts, the hottest part of the small- 
computer market is in the $5000 to 
$8000 range, with systems aimed direct- 
ly at small-business users looking for 
their first computer. In this price range, 
the IBM Personal Computer is very 
competitively priced. In fact, a market 
analyst at Apple Computer predicted 
that it may cause the long-predicted 
“industry shakeout”—not of the large 
entrenched manufacturers, but of the 
many small companies now putting to- 
gether and selling systems in that price 
range. 

IBM is definitely putting most of its 
marketing “chips” into the small-busi- 
ness market, where some 80 percent of 
small computers are sold today. (There 
are also persistent rumors that IBM will 
soon offer a hard-disk drive, an expen- 
sive accessory that only a businessman 
would want. There’s already a place to 
plug it in on the computer’s back 
panel.) 


What Does It All Mean? 

With the entrance of IBM into the 
small-computer market, all bets are off 
about when the market will take off. 
For years, IBM stood by while com- 
panies such as Digital Equipment Cor- 
poration whittled away at IBM’s mar- 
ket share by producing better and 
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cheaper minicomputers. As far as the 
small-computer market was concerned, 
IBM wasn’t willing to admit publicly 
that it existed. 

The day IBM brought the Acorn to 
light, the whole picture changed. Sud- 
denly, the small computer (or, if you 
will, the personal computer) became a 
valid entity. “If IBM is making one, 
there must be something to it” was a cry 
echoed throughout the business com- 
munity. 

The general prediction was that the 
“small-computer explosion” would not 
be until the late 1980s. IBM has 
changed that. Its Personal Computer 
has added much ammunition to the 
fire. People who have been reluctant to 
purchase a small computer will now 
most likely jump on the IBM band- 
wagon. In addition, the millions of 
dollars that IBM will spend on adver- 
tising the Personal Computer will 
increase the entire market. The end 


result will be a bigger “pie” for Atari, 
Radio Shack, Apple, Commodore, and 


others. 

In 1977, when small computers first 
became available, about 75,000 were 
sold, mainly to hobbyists. The market 
has continued to grow. By the end of 
this year almost a million units will 
have been sold. A major market-re- 
search firm has predicted that with the 
availability of the IBM Personal Com- 
puter, some five million personal com- 
puters will be in use by the end of 1985. 
Currently, IBM is set up to manufac- 
ture about 100,000 small computers a 
year. (Apple makes about 96,000, 
Radio Shack, 130,000.) To keep up 
with the increase in demand, all the 
companies will have to increase produc- 
tion. 

In sum, the IBM Personal Computer 
is not as technically innovative as had 
been expected. But everyone who's in- 
volved with computers owes IBM a 
debt of gratitude. Suddenly, the 
personal-computer industry is estab- 


lished. & 


At a Glance | 


Name: BM Personal Computer 


Use: Re professional Sicteral 
and home : 3 


Manulacturer 1BM Corporation, Informa- 
tion Systems Division, POB 1328, Boca 
Raton iL 33432, (305) 998-6007 


Base Lis Price Ses 


Typical system Price: $1565 to $6000 


Standard Festires: Intel 8088 16-bit 
microprocessor; 83-key detachable 
keyboard with adjustable typing angle; 
10 special-function keys; upper and 
lowercase character display; power-on 
self testing; Microsoft BASIC in ROM 
(read-only memory); high-resolution 
black-and-white graphics (640 x 200 
elements); capability of mixing graphics 
and text on the same screen; music 
generation 


Optional Features: Up to 256 K bytes of 
RAM (random-access memory), 5/- 
inch floppy-disk drives (store |60 K per 


drive); high-resolution color graphics, _ 
(displays up to 16 colors, four-color — 

- graphics resolution of 320x200 
elements); RS-232C interface for hook- — 
ing the computer to the telephone © 
lines and other accessories; Epson 
MX-80 |32-column bidirectional dot- 
matrix printer; high-resolution black- 
and-white video display with green- — 
phosphor screen; high-resolution RGB 
(Red-Green-Blue) color video display — 


Software Available: Extended BASIC and 
DOS (Disk Spee ern on 3 
floppy disk 
Pascal compiler . . 

UCSD Pascal language system 

(price to be announced) 
Communication software 

VisiCalc 

EasyWriter word processing package $175 
Adventure game 

General Ledger 

Accounts Payable 

Accounts Receivable 

CP/M-86 advanced operating eel 
(price to be announced) 


Circle 40 on inquiry card. 


ARE YOUR 


CUSTOMERS 
LIVING OFF 
YOUR CASH? 


... is nice to know someone 
who has the solution! 


When your business is slow in keeping 
track of receivables, you're allowing 
your customers to profit from the cash 
that should be In your pocket. If your 
business is currently facing problems 
with effective cash management, Micro- 
Age has an affordable solution for you. 
The MicroAge Computer Store is your 
“Solution Store”. We have a wide variety 
of time and money-saving computer- 
ized accounting systems that allow you 
to finally gain control of the money 
owed to you by customers ...and get the 
edge over your competition! 

Call today to set up a demonstration of 
our quality, easy to use equipment. At 
MicroAge, we sell more than computers: 
we sell solutions fo your cash manoge- 
ment problems! 


VISIT THE STORE IN YOUR AREA! 


El Paso, Texas Scottsdole, Arizona 
(9415) 5941-3349 (602) 941-8794 
Rockville, Maryland Anchorage, Alaska 
(304) 762-7585 eat 279-4688 
Tucson, Arizona , Cal 

(602) 790-6959 44) 278-0623 
Albuquerque, New Mexico Richardson, Texas 
(505) 683-0955 (244) 234-5955 
Rleasont Hill, California Minneopolls, Minnesota 
(415) 680-1489 (612) 338-1777 
Aurora, Colorado Omaha, Nebraska 
(303) 696-6950 (402) 339-7444 
Rochester, New York Phoenix, Arizona 
(746) 244-9000 (602) 265-0065 

Hurst, Texas Calumbus, Onhlo 
(8417) 2864-3413 (614) 868-1550 
Salina, Kansas Indianapolls, Indiana 
(943) 625-7596 (347) 649-5164 
Orland Park, Illinois Portiand, Or. 

(3412) 349-8060 (503) 256-474 
Milwaukee, Wisconsin Norwalk, Conneticut 
(444) 257-4400 (203) 846-0854 
Mountain View, California  $. Louls, Missour! 
(415) 964-7063 (344) 567-7644 
Houston, Texas Okdohoma Clty, Okdahoma 
(743) 270-9647 (408) 728-4837 
Wilmington, Delaware Toronto, Canodo 
(302) 998-7340 (416) 489-4236 


MicroAge 
computer store 
“The Solution Store” ™ 
1425 W. 12th Place, Tempe, AZ 85284 


(602) 968-3168 


A FRANCHISE OPPORTUNITY 
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Who's Minding the 
Computer Store? 


An investigative report on how small computers are sold 


lllustrations by Jonathan Graves 
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by Phil Bertoni 


The question came up: What would 
happen to a complete dummy who 
walked into a computer store? There 
was a pause, during which everyone 
turned to me. I cleared my throat with 
assumed modesty, secretly pleased at 
the apparent high regard for my opin- 
ion. The light didn’t dawn for some 
time, and the others became secretly 
pleased at the rightness of their initial 
assessment. 

And so the dummy went forth on a 
tour of retail computer stores 
throughout the Northeast, into cities, 
towns, and dark malls. Acting utterly 
naive (if not to say ignorant) about 
computers, I strolled into retail com- 
puter establishments willing and eager 
to buy a microprocessor system. And 
what happened? Nothing. Nothing im- 
mediately bad, anyway. For a variety of 
reasons shortly to unfold. 

While preparing for this assignment 
(which involved canceling my member- 
ship in the Association for Computing 
Machinery and forgetting everything | 
ever knew about computers so I would 
present the unsullied aspect of the 
perfect sucker), I formed a set of expec- 
tations as to how the naive customer 
might be treated. I expected that | 
might be lied to and deliberately mis- 
led, my apparent ignorance mined for 
quick wealth. I thought that 
knowledgeable salespeople might snow 
me with jargon and technical ter- 
minology until I signed the sales order 
in a blizzard of despair. I feared that | 
might be high-pressured into purchas- 
ing far more equipment and software 
than I could possibly use. I also ex- 
pected that the reverse might prove 
true: salespeople might promise much 
more than a given system could deliver, 
selling what they had rather than what 
I needed. I did not expect to be feared 
and shunned. But that, by and large, is 
what happened. 

No high pressure. In fact, pressure 
was so low it felt like an outright 


Phil Bertoni is a free-lance writer living in Ashby, 
Massachusetts. 


vacuum. It’s a telling commentary that 
out of 16 stores I visited (selected to give 
a good mix of types and locations), only 
one furnished a fully satisfactory ex- 
perience. Satisfaction in this case 
meant knowledgeable personnel who 
were willing to spend time enlightening 
the ignorant (and who were more or 
less successful at it), well set up 
demonstrations, and at least an indica- 
tion that the computer-store 
friendliness wouldn’t end when the 
computer and the store parted com- 
pany. In short, only one store made me 
feel like giving them my money. In all 
fairness, two other establishments 
hinted at being satisfactory and failed 
only circumstantially. 

But we'll save the honeys for last. 
Right now, let’s look at how the bazaar 
is set up and how bizarre it can get. 


Sideliners and Mainliners 
In general, if you're completely 
uneducated about computers, the 


specialty stores (where the specialty 
might be business equipment, or stereo 
systems, or New Age books) fall into 
the sideliner group. These outfits 
feature salespeople who, as a rule, could 
be said to be interested in computers 
only because they fear to admit to their 
apathy. 

Mainliners include computer chain 
stores (yes, they already exist) and in- 
dependent computer retailers with one, 
Or at most two, stores. In these you find 
more or less knowledgeable salespeople 
who, for the most part, can’t get that 
knowledge across to the customer. 


The Setup 

Now, it ain’t easy being dumb, as any 
fool knows. In this particular endeavor, 
the trick was to always appear a little 
less savvy than the salesperson. Often 
this was not easy — in some cases, try- 
ing to be less accomplished involved 
the surrender of certain basic motor 
functions. 


Acting utterly naive (if not to say ignorant) 
about computers, | strolled into retail com- 
puter establishments willing and eager to 
buy a microprocessor system. 


retailers don’t want to see you. The 
sideliners don’t want to see you ever, 
and the mainliners don’t want to see 
you — yet. A sad state of affairs. In fact, 
if it applied to auto sales, we'd all be on 
horseback. 

The distinction between sideliners 
and mainliners reflects rather precisely 
the two kinds of treatment you can ex- 
pect when you're shopping for your 
first personal computer. These two 
broad categories represent a total of 
four kinds of retail establishments 
where you can buy personal-computing 
systems. 

In the sideliner category are those 
stores that are not dedicated to selling 
computers and that peddle them as one 
of several lines. Department and 


At times, I admit, I was obliged to be 
cruel. Like when the clerk launched the 
sales spiel with “Now, this is a 48K 
machine,” and rattled off a set piece 
about RAMs and PROMs and disks 
and drives and green-toned monitors 
and thermal versus impact printers, 
and I nodded eagerly and intelligently 
throughout the entire presentation and 
inquired at its end, “What’s a ‘K’?” 

I used several different ruses. I pro- 
fessed to be interested in a home com- 
puter purely for the checkbook- 
balancing and games aspects of 
microcomputer use. Or I| claimed to be 
the proprietor of a small business and 
inquired about automating the invoic- 
ing and inventory-control procedures 
in my operation. Varying the intensity 
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of the business application from store 
to store, I hoped to smoke out any 


tendencies toward over- or under- 
selling. 
For some cases, I concocted a 


business application so trivial and so 
small in volume of data that it wasn’t 
worth computerizing. For others, I 
described an operation that would ex- 
ceed the capacity of any personal com- 
puter. And in a few cases, the business 
application I presented would dictate a 
certain level of processing power in the 
computer system, requiring, for exam- 
ple, a minimum of two disk drives for 
the amount of data to be processed. 

I expected that, at least in some in- 
stances, salespeople might try, either 
through ignorance or deception, to sell 
me a system ill-matched to the pro- 
posed application. That never hap- 
pened. In most cases, the sales clerks 
did not even hazard a guess as to how 
much system I might need, choosing to 
defer that decision to me when I 
became better educated. However, in 
the few cases where they did specify (in 


a tentative and preliminary way) a 
system configuration, they were correct 
in their assessments and pricing. That 
was a comforting discovery. 

But right as they may have been, the 
latter clerks did not inspire much con- 
fidence. If I hadn’t known in advance 
that the specification was correct, their 
lack of ability at explaining things 
would have left me doubtful. 

After a_ sufficient number of 
samplings, a pattern concerning the 
behavior of retail computer 
establishments and their treatment of 
the computer-naive customer emerged; 
a pattern that can be summarized like 
this: 

elgnorance is not bliss; it is a curse. 
eMost personal-computer - sales- 
people are well intentioned but 
under informed. 
@In the current state of the market, 
you can’t really expect to select and 
purchase a microcomputer without 
a little education in advance. 
In short, you can’t quite buy ’em off the 
rack yet. Because here’s what happens. 


Ignorance is a Curse 

Computer salespeople are not happy 
to see a complete computer novice walk 
in the door. In most places, I felt as 
welcome as an inquisitor at a black 
mass. Actually, they weren’t totally 
hostile — they just wished I wasn’t 
there. The reasons for this lack of 
hospitality seemed to cleave neatly 
along sideliner/mainliner boundaries. 
Sideline people as a rule didn’t under- 
stand the product very well (they have 
other things to sell, too), and were em- 
barrassed at having to answer my ques- 
tions with “I don’t know.” (To their col- 
lective credit, | didn’t run into any 
clerks that pretended to knowledge 
they didn’t have, although honest 
misconceptions abounded; more about 
that later.) At any rate, these folks 
would rather have been writing up sales 
slips for electric typewriters than trying, 
with scant resources, to educate me. 

Paradoxically, mainline sales person- 
nel were also less than ecstatic to see 
me. They were much more knowledge- 
able, and therefore less prone to 
humiliation, but their expertise equip- 
ped them to know what a chore it is to 
try and educate a complete tyro — at 
least to the point where the tyro feels 
comfortable shelling out cash. In 
general (with a notable exception or 
two that I’ll mention later), these un- 
willing instructors preferred that I do 
my homework and return later. They 
obviously weren’t interested in teaching 
CompSci 101. 

Just how tough can it get, this 
ignorance about computers? Let me 
give you a couple of studies from my 
own casebook. 

Morning in Manhattan. I strolled 
into a business-equipment store that 
sells computers as a sideline. Looking 
well groomed, expectant, and very 
much on the qui vive, no one suspected 
how stupid I could be. Several clerks 
were standing about. One sharp fellow 
detached himself from the herd and 
hurried over, with the easy floor-eating 
strides of a born showroom predator. 
The scent was rich in his nostrils. The 
shine was bright on his teeth. A less- 
speedy colleague brought up the rear, 
defeat in his eyes, cursing his own 
slowness. 
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“Hi,” said the glad-eyed victor, loping 
toward me with outstretched hand. 

“Hi,” said I, “Im interested in per- 
sonal computers. I don’t know much 
about them.” 

His face collapsed in ruins. Without 
so much as breaking stride, he gestured 
to the runner-up, barked, “Harry here 
will help you,” and swept past in a rush 
that ruffled my hair. And poor Harry. 
If there was defeat in his eyes before, 
despair dwelt there now. 

Harry and I repaired to the back 
room (where the sole floor model was 
kept) and passed a dismal half hour, a 
goodly portion of which was devoted to 
trying to get the system to work for a 
demo. That failing, we reluctantly 
tormented one another for a while, like 


“Personal computer. This gentleman. 
See you, Harry.” 

The handoff thus complete, Harry 
stalked over to me, his disgust veiled 
only by wretchedness. He led me to a 
microcomputer system disarrayed on a 
counter. I ran into some disaffected 
salesmen in my jaunt, but this one took 
the kewpie doll. Harry announced that 
this was the only system they carried. 
By implication, it was one too many. 
Constant prodding eventually revealed 
that he knew a bit about the system. 
But I could see that he wanted me 
dead. I kept trying to draw him out, 
game fellow that I am: “Is this all I'd 
need?... What is that box? .. . Can it 
do checkbooks?” He would tell me (and 


accurately, within limits), but he 
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fellow gladiators forced into the arena, 
me thinking up stupid questions and he 
trying gamely to find the answers in the 
manufacturer’s programmed-learning 
manual. 

If I never see joy again, that will be all 
right with me. Because the joy I saw on 
Harry’s face when | announced that | 
was leaving “to look around a little 
more” was a pure, inexpressible joy. I 
now know the look on the condemned 
man when the governor’s pardon ar- 
rives. Harry walked me to the door, 
hand on my shoulder, showering upon 
me wishes for a long and prosperous 
and happy life. Then he put me on the 
sidewalk and went back to the 
showroom, humming. 

A similar situation obtained in the 
electronics department of a large and 
famous department store. There I ap- 
proached an intelligent-looking clerk 
and announced my interest in personal 
computers. He was very intelligent, as it 
turned out. He listened to my profes- 
sion of ignorance, then with eyes wide 
and innocent said, “Gee, I’d love to 
help you, but [’'m going on my break 
now. Hang on a sec. Harry!” 

This Harry looked up sharply, smell- 
ing evil afoot. 


wouldn’t volunteer any information. 
After a few minutes he lit the system’s 
self-demo package and abandoned me 
in front of it. “I’'ll be back,” he growled, 
but I knew he wouldn't. 

I watched the demo to its end, twice. 
Then I very pointedly started wander- 
ing about the sales floor poking at 
delicate things. But that activity did 
not restore Harry to my side, though he 
cast a few sidelong glances. So I even- 
tually left. That made that Harry 
happy. 

Sideliner salespeople seem to be very 
uncomfortable with the fact that they 
don’t understand what they’re selling. 
It’s particularly notable that the hard 
sell was nowhere in evidence in any 
store I visited. That’s surprising, when 
you consider that a computer system is 
probably the highest-ticket item on the 
sales floor and is eminently worthy of 
pushing—for points from the manager, 
let alone commissions. Good thing that 
Willy Loman never lived to see this 
day; it would have killed him. 

Among the mainline computer 
dealers, my curse of feigned ignorance 
was milder, but still apparent. Another 
case study: I strolled into a mainliner’s 
showroom, settled my vacant gaze on 


Harriet, who was apparently free, and 
began my spiel. She listened patiently 
and then indicated a shelf of books that 
would be helpful to me in my ig- 
norance. I pressed her for a basic verbal 
introduction to computers, citing my 
prodigious fear. She gently hinted that 
I should return when I was better in- 
formed, that now was not the time for 
sales talk and demos. The conversation 
began to take on the vague aspect of a 
Victorian courtship, I insisting, she 
hinting “no” without ever rudely declin- 
ing. I persisted, and she eventually con- 
sented to a sit-down discussion of ap- 
plications and equipment. But Harriet 
was not adept at explanation. She hap- 
pily watched me leave, on her lips the 
parting recommendation that I buy 
some books, or at least go to the library 
if I couldn’t handle an outright pur- 
chase. Then we could talk. I felt as 
though I were being sent off to 
Australia to seek my fortune and 
return with the bride price in hand. 


A Lack of Expertise 

On my rounds I[ encountered not a 
single instance of skulduggery. I was 
misinformed frequently, deceived 
never. [he point could be made that to 
work a deception requires a certain 
amount of expertise. 

If you were heading out to purchase a 
personal-computer system and _ were 
not terribly knowledgeable, you'd prob- 
ably feel a lot better for three 
assurances: 

1) That you will be dealing with 
honest tradespeople. 

2) That you will be getting the right 
system at a reasonable price. 

3) That you will understand what it 
is youre getting. 

Well, the present survey indicates 
that item 1 is no problem; no one tried 
to take advantage of my ignorance and 
push a system down my throat. Item 2 
represents a quasi-problem; a majority 
of the salespeople I consulted weren't 
expert enough to specify a system 
(other than the basic package) from my 
description of the intended applica- 
tions. These folks just handed me a 
brochure and a price list. Pick one from 
column A, two from column B. How- 
ever, those few who did specify and 
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price out a system configuration, and 
did recommend software, were right on 
the mark. They neither suggested too 
much system nor too little, and the 
prices quoted were pretty much those 


suggested by the manufacturers. The 


only exception (and it’s a mild offense) 
that I encountered occurred when one 
salesperson recommended a piece of in- 
ventory-control software that was 
rather more powerful and expensive 
than the application demanded. But 
normal shopping-around practices can 
protect you against such eventualities. 

The real problem lies with item 3: 
understanding what youre getting. 
You can expect to receive a good deal 
of misinformation about basic com- 
puter lore, and the correct information 
is apt to be presented in a manner 
that’s confusing to the computer 
novice. Most often, you receive a set 
sales talk, in celebration of a particular 
system, that assumes an essential 
understanding of computer systems 
and how they’re put together. And in- 
terrupting with a question to clear your 


ae | OIE NE ee oan , 
ss Hina Tm \ 


| 
st as Saale ele, Se 


* en cas 


62 December 1981 © Popular Computing 


SD «4 \\ Pa 


confusion frequently induces it in the 
salesperson. It’s called conservation of 
confusion. 

Without exception, every sales pitch I 
heard began with the sentence, “Now 
this is a 48 K machine.” This despite 
the fact that a professed ignoramus is 
not going to have the faintest idea what 
“48 K” means. An_ interruption 
here—“What’s a K?”—invariably led to 
the response, “You know, 48 K of 
RAM,” and off again with the spiel. K 
of RAM? I’m K. of C. What does it all 
mean? Can I go home now? Almost 
without fail, salespeople did not bother 
to explain the terminology as they went 
along. Some could, when prompted. 
Many couldn’t. By way of example, I 
was told at one time or another that: 

0°48 K represents 48,000 bits of infor- 

mation in the machine’s storage. 

(It actually represents 49,152 

[1024 x 48] bytes—see below—of 


programs and data.) 
eRAM 

memory.” 
(It stands 


stands for “ready-access 


for “random-access 


memory, a storage area into which 
the system can place information, 
retrieve it, and shuffle it around.) 
eA “byte” is like a number, or it’s the 
same thing as a word. 
(No one hit upon the rather simple 
and satisfying explanation that a 
byte is a measure of information, 
like an ounce is a measure of weight. 
Never mind that a byte is what it 
takes to express a character of the 
alphabet—just point to a display 
screen full of numbers and text and 
say, “That screenful of information 
is about a thousand bytes’ worth.”) 
eA disk drive is the thing that makes 
the computer run—like a driver drives a 
car. 
(A disk drive is a “player” for a 
magnetic disk, which provides ac- 
cessory, portable memory for the 
system in excess of the RAM it 
comes equipped with. The disk 
looks like a small phonograph 
record surfaced with a material 
similar to magnetic tape. Disks have 
information and programs recorded 
on them, which can be “played” into 
or out of the system at will.) 

Even more confusing to the novice 
than misinformation is the lack of in- 
formation. For instance, no one ever 
made it clear, without liberal hinting 
from me, that the amount of memory a 
system possessed was related to its 
capacity for computing. They talked 
about “adding more RAM,” but never 
mentioned why you might want to. No 
salesperson, in describing how a system 
is set up, ever got across the notion of 
“throughput”—that the number of 
disks, and of course drives, on a system 
has something to do with how much 
information you can process. That 
fewer drives means more switching of 
disks; that some disks are used for pro- 
grams exclusively and others for data; 
that if you have a large amount of data 
on disks that you want to be accessible 
all at once, then you have to install 
enough drives to accommodate them. 
And by the same token, the notion 
wasn't clearly expressed that, in 
general, the more drives and disks on 
the system, and the more data to be ac- 
cessed, the slower the system will be in 
responding. Elementary concepts, but 
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ES par acc 230.04 SPELLGUARD-WIIII proofread Wordstar 
nventory & VTS-80 Text files against an 
Stockfile Inventory System 349.00 expandable 20,000 word dictionary 
Infotory Inventory System 289.00 169.00 
Microcom Microcourler ; SUPER SORT-WIII sort, merge, & 
Microcom Microtelegraph ; perform record selection on your 
Accounting Plus II Biz Pkg. : CP/M Data Files 169.00 
Stoneware OB Master 189. FORTRA 80-By Microsoft 195.00 
Stoneware Utility Pkg (For above) 89.00 COBOL 80 By Microsoft 749.00 
ACS BASIC ACCOUNTING SYSTEM, Total 
accounting system Includes GIL, A/R, A/P, 
PAYROLL 699.00 New 


Breakthrough In Mass Storage! 
Vista Dual 8” Subsystem 


Wordstar from Micro-Pro 


The “ultimate Word Processor” 
requires 280 Softcard, Ramcard, 
and 80 col card 


$349.00 


Mail-Merge 
Enhancement package for 
Wordstar available now. 


New Double Sided Double Density DMA Floppy Disk 
Subsystem For Your Apple II 


Features: sen, INTEGRATED 
e High speed DMA transfer of data (1 microsecond byte) = we = NN gt nr 
e Complete documentation provided — includes theory 7 ge Os p> ia 
of operation, source code for DOS enhancement — Ark ese a cg 
utilities, schematics and diskette 4 2 te , 
e Uses all standard Apple DOS commands (OPEN, * PINSON Pons Pi | 
CATALOG, LOCK, DELETE, LOAD, etc.) except for i ee Sa 
INIT which has been improved andenhancedinaVista ~ ° “3 SOS - we 
format routine. <—d me i a a Lock ith V 3.1 
© Compatible with Apple DOS 3.2/3.3, Pascal 1.1 and — a ads fede ia ie ocksm| er. v. 
CPM 2.2 (with the Z80 soft card by Microsoft) a | ° Ree : 
e 2K x 8 PROM contains Autoboot functions and all =<. --<™ ite FEATURE pace up your valuable software 
eight-inch floppy driver code allowing complete > 4.7 Only 
Soy wy eee DOS 3.2/3.3 we HD 
e ays parts and labor warranty Z D 
e Immediate delivery s Paik $79,95 


System Includes: 

e Vista V1000 subsystem w/case power supply & two 
QUME DATATRAK 8 Disk Drives 

e Vista A800 Quad Density DMA Disk Controller with 
software 

e 5-foot interconnecting cable (50 pin) 


ROMWRITER 


Program your own EPROMS. Create your own 


List Price Advanced Computer <a firmware. Programs 2K, 2716 5V EPROMs. 
ee - Disk software package provides easy EPROM 
V1000 2295.00 Products System programming. EPROMs are verified after 
A800 — 595.00 Package Special BURN. RUN your programs from on-board 
Cable — 49.00 socket or install 


Ready To Run $2939.00 tren er. $175.00 


STORE #1: 1310 “B” E. Edinger, Santa Ana, CA 92705 Showrooms, Retail, Warehouse 
STORE #2: 542 W. Trimble Road, San Jose, CA'95131 e (408) 946-7010 Specializing in Systems 


P.O. Box 17329 Irvine. Calif. 92713 


FOR INTERNATIONAL ORDERS Di t O d Li (714) 558-881 3 
RETAILSTORES — 1310 E. Edinger, Santa Ana, CA 92705 digas shchmean asd ; 
OPEN MON.-SAT. TWX: 910-595-1565 (800) 854-8230 or (800) 854-8241 
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Inversions: A Catalog of 
Calligraphic Cartwheels 


by Scott Kim 


Illusion...calligraphy...visual 
magic — Scott Kim’s new book 
delights the eye and enchants 
the mind. Filled with intriguing 
designs, words that read the 
same right side up and upside 
down, words within words, and 
unexpected symmetries, these 
compositions create a fresh way 
to look at the beauty of alpha- 
bets, mathematics and design. 


ISBN 0-07-034546-5 
128 pages; softcover 
8.95 


Be Nene rE RTS NR INE 
Digital Harmony 


On the Complementary of 
Music and Visual Art 


by John Whitney 


Here we have a major new work 
that explores a special union of 
music and computer graphics 
and defines a new frontier be- 
tween sight and sound, integrat- 
ing the two to create a new art 
form. Digital Harmony lays 
the foundation for an audio- 
visual art made possible by com- 
puters. It is a must for all those 
interested in art, music, video, 
film, computers, education, arti- 
ficial intelligence, psychology, 
and futurology. 


ISBN 07-070015-X 
240 pages; hardcover 
21.95 


PATO ES TR 
BASIC Scientific 
Subroutines, Vols. I 

and II 


Valuable programs for 
professional and hobbyist 


by Fred R. Ruckdeschel 


Designed for the engineer, scien- 
tist, experimenter, and student, 
this series presents a complete 
scientific subroutine package fea- 
turing routines written in both 
standard Microsoft and North 
Star BASIC. 

¢ Volume I covers plotting, com- 
plex variables, vector and matrix 
operation, random number gen- 
eration, and series approxima- 
tions. 


Name 

Address 

City 
Check 
Enclosed 


Bill Visa/MasterCard Number 


BVIE 


0 PAS Byte Books 70 MAIN STREET PETERBOROUGH, N.H. 03458 


¢ Volume II includes least- 
squares approximation, special 
polynomial functions, approxi- 
mating techniques, optimization, 
roots of functions, interpolation, 
differentiation, and integration. 


Volume I 

ISBN 0-07-054201-5 
336 pages; hardcover 
19.95 


Volume IT 

ISBN 0-07-054202-3 
800 pages; hardcover 
23.95 


BLANC te ce Tan 
Threaded Interpretive 
Languages 


How to implement FORTH on 
your Z80 


by Ronald Loeliger 


This book develops an interac- 
tive, extensible language with 
specific routines for the Zilog 
Z80 microprocessor. With the 
core interpreter, assembler, and 
data type defining words covered 
in the text, it is possible to de- 
sign and implement programs 
for almost any application and 
equivalent routines for different 
processors. 


ISBN 0-07-038360-X 
272 pages; hardcover 
18.95 


The Brains of Men and 
Machines 


Human models for computer 
design 


by Ernest W. Kent 


In this rare book, the ever-in- 
creasing relationship between 
man and machine is freshly ex- 
amined — a relationship, Kent 
concludes, that is being restudied 
in the light of man’s own neuro- 
logical self-image. The Brains 
of Men and Machines ''dis- 
sects’’ the brain to provide new 
insights into computer design 
and artificial intelligence. 


ISBN 0-07-034 123-0 
304 pages; hardcover 
15.95 


Microcomputer 
Structures 


Digital electronics, logic design 
and computer architecture 


by Henry D'Angelo 


Microcomputer Structures 
introduces computer users with 
little or no background in digital 
hardware to the basic structures 
used in microcomputer design 
and interfacing. As a resource 
and textbook, this book will as- 
sist programmers and system 
analysts, engineers and scien- 
tists, managers and students. In- 
structor’s Manual is also 
available. 


ISBN 0-07-015294-2 
394 pages; hardcover 
18.95 


Instructor's Manual 
ISBN 0-07-015298-5 
101 pages; softcover 
8.95 


inercemiasenereannan. Pa RNeMMRETNSNANR Car OE ASTI 
Ciarcia’s Circuit Cellar, 
Vols. I and II 


Practial uses for home 
computers 


by Steve Ciarcia 


Imaginative and practical, 
Ciarcia’s Circuit Cellar in 
two volumes details a variety of 
microcomputer projects. You'll 
find them to be a collection of 
the best articles from the popu- 
lar series in BYTE magazine. 

e Volume I includes D/A conver- 
sion, programming EPROMs, AC 
remote controlled appliances, 
digitized speech, touch input 
video display. 

¢ Volume II covers projects such 
as building a computer-con- 
trolled home security system, 
computerizing appliances, trans- 
mitting digital information over 
a beam of light, input/output ex- 
pansion for the TRS-80. 


Volume I 

ISBN 0-07-010960-5 
125 pages; softcover 
8.00 


Volume II 

ISBN 0-07-010963-X 
224 pages; softcover 
12.95 
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Build Your Own Z80 
Computer 


Design Guidelines and 
Application Notes 


by Steve Ciarcia 


For the engineer, computer 
technician, student, and anyone 
interested in building a com- 
puter rather than buying one, 
this practical guide shows how to 
build a working computer based 
on the Zilog Z80 microprocessor. 
Each computer subsystem is ful- 
ly explained and supported by 
proven design and testing infor- 
mation. 


ISBN 0-07-010962-1 
330 pages; softcover 
15.95 


PRPC ER ENR NRAATT TERA AD 
Beyond Games: Systems 
Software for Your 6502 


Personal Computer 


Creating programs for the 
Apple, Atari, Challenger and 
PET computers 


by Kenneth Skier 


At last, a complete programming 
guidebook. A self-contained 
course in structured program- 
ming and top-down design, this 
book presents a powerful set of 
tools for building an extended 
monitor, disassembler, hexadeci- 
mal dump routine and text 
editor programs. 


ISBN 0-07-057860-5 

440 pages, softcover 

14.95 

TAAL SA 
Beginner's Guide for 

the UCSD Pascal 

System 


The most popular Pascal ver- 
sion explained by its creator 


by Kenneth L. Bowles 


Written by the originator of the 
UCSD Pascal System, this infor- 
mative book is an orientation 
guide to the System. For the 
novice, this book steps through 
the System, bringing the user to 
a sophisticated level of expertise. 
Once familiar with the System, 
the reader will find the Guide an 
invaluable reference tool for 
creating advanced applications. 


ISBN 0-07-006745-7 
204 pages; softcover 
11.95 


Price Quantity © Amount 


Add 75¢ per book to cover shipping costs: 


@,!. 
J i 
ORDER TOLL FREE 800/258-5420 Hh (3 


Total 


JZ 


never covered. 

Some salespeople figured, “in for a 
penny, in for a pound,” and nearly 
broke their health hanging in there, be- 
ing helpful, answering one question 
after another. Nearly all would answer 
with an honest “I don’t know,” when 
the occasion called for it. But if you’re 
fearful about computers and desperate 
to understand them before buying, 
good explainers are few and far be- 
tween. 


Get an Education 

If you're truly uninformed about 
computers and in the market for your 
first system, you'll almost certainly 
have to take Harriet’s advice and read 
up before you seriously attempt to pur- 
chase a system. The odds are against 
acquiring an education on the fly. 
Unless you’ve got a knowledgeable 
friend who can accompany and advise 
you on a purchasing trip, your best bet 
is to make preliminary visits to several 
stores and pick up literature, both 
brochures and trade books on com- 
puters. Then go back better informed, 
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f “See 

——— 

sagssees’ Se 
_ 


EMRE 


TRS-80° 


to buy. 

In my two. near-satisfactory ex- 
periences (one a_business-equipment 
store, the other a nationally established 
retail computer chain), that’s pretty 
much how it went. They asked me a 
few questions about applications and so 
forth, quoted a ball-park price, enter- 
tained a few questions, and gently but 
firmly sent me away with readable and 
informative literature. Both salespeople 
evinced a willingness to talk about 
computers endlessly when I knew a lit- 
tle bit more. Self-education is the key. 

So you'll know the good stuff when 
you see it (or alternatively, recognize 
the bad stuff by contrast and get out of 
there), I’ll recount the finer features of 
my near-perfect computer-shopping ex- 
perience. It occurred in what seemed a 
rather unlikely place—an independent 
computer retailer’s in Greenwich, Con- 
necticut. 

When I| came into the shop I was met 
by a saleswoman who did not try to 
run away, and who turned out to be 
both knowledgeable and indestructible, 
unfazed by the most arrant stupidity. 


DISCOUNT 


After offering me some _ initial 
reassurances about personal com- 
puters, she began her sales presentation 
properly with the question “What do 
you want to use it for?” This is the mark 
of a pro; by this sign ye shall know 
them. Rarely had I encountered that 
extremely sensible question as the first 
order of business; I almost confessed 
right there and pinned a medal on her. 
Instead I gave her both barrels—both 
the home and business applications. 
She nodded brightly, said she had just 
the thing, ushered me over to a display 
(equipped with a speech syn- 
thesizer—nice touch) and began to ex- 
plain how things worked. She went 
slowly and invited interruptions. 

After covering the name and func- 
tion of each hardware component of 
the system, she stopped and took ques- 
tions. Her main and remarkable talent 
was the ability to explain concretely. 
No fudging. When conveying the idea 
of a “byte” she skipped the abstract 
definition in favor of example, telling 
me that the amount of data in the ap- 
plication I had described represented 


MODEL III 


BUY 
DIRECT 


COMPUTER SPECIALISTS 


64K 1 Drive 
$3297.00 


We carry the full line of 
TRS-80 Computers. All 
sold at Discount Prices. 


FREE CATALOG 


CALL US... 


WRITE US FOR A 


26-1061 4K | 
26-1062 16K III 
26-1066 48K III 


W/2 Drives, RS232 2077.00 


SAVE MONEY 


1-800-841-0860 Toll Free Order Entry 
MUCAG MANAGEMENT SYSTEMS, INC. 


No Taxes on Out Of 
State Shipments 


Immediate Shipment 
From Stock on Most Items 
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DEPT. # 8 
115 C. SECOND AVE. S.W. 


CAIRO, GEORGIA 31728 


(912) 377-7120 Ga. Phone No. & Export 


TRS-80 is a registered trademark of the Tandy Corp. 


DOWNTOWN PLAZA SHOPPING CENTER 


A copy of the manufacturer's war- 
ranty can be obtained free upon 
specific written request to the 
Electronic’s Department of our 
Cairo, Georgia Retail Store. 
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OMEGA 
SALES CO. 


OKIDATA MICROLINE-80 $ 399 
OKIDATA MICROLINE-82 $ 529 
OKIDATA MICROLINE-83 $ 769 
DIABLO 630 $1995 
INTERTEC SUPERBRAIN 64K RAM 
$2799 
QD SUPERBRAIN $2999 


NEC 5510 SPINWRITER (7710) $2345 
NEC 5520 SPINWRITER (7720) $2695 
NEC 5530 SPINWRITER (7730) $2345 
NEC 12” MONITOR $ 229 


APPLE II PLUS 48K $1139 
APPLE DISK w/3.3 DOS Controller 


$ 525 
APPLE DISK w/o Controller $ 449 
HAZELTINE 1420 $ 799 


NORTHSTAR HORIZON II 32K QD 


$2925 
ANADEX DP-9500/9501 $1249 
TELEVIDEO 912C $ 669 
TELEVIDEO 920C $ 729 
TELEVIDEO 950 $ 929 


OKIDATA MICROLINE-83A $749 


OIONII OLED RNA SAMA 


CBM 8032 COMPUTER $1149 
CBM 8050 DISK DRIVE $1349 
CBM 4032 COMPUTER $1029 
CBM 4040 DISK DRIVE $1029 
CBM 4022 $ 649 
CBM VIC-20 $ 269 
LEEDEX/AMDEK 100 $ 139 
LEEDEX/AMDEK 100G $ 169 


LEEDEX/AMDEK COLOR-1 13’ Color 
Monitor $ 329 


WE CARRY THE COMPLETE LINE OF ATARI SOFTWARE, PERIPHERALS AND ACCESSORIES. 


amen ae 


We Accept C.0.D.'s e Stock Shipments Same Day or Next e No Surcharge for Credit Cards e All 


Equipment Factory Fresh w/MFT Warranty e We carry the complete line of Personal Software. 


EAST COAST 


1-800-556-7586 


OMEGA SALES CO. 
12 Meeting St. 
Cumberland, RI 02864 
1-401-722-1027 
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OMEGA SALES CO. 


WEST COAST 
1-800-235-3581 
OMEGA SALES CO. 
3533 Old Conejo Rd. #102 
Newbury Park, CA 91320 
1-805-499-3678 


CA. TOLL FREE 1-800-322-1873 
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about 100,000 bytes of information. 
Presumably, I had a mental picture of 
how much information I had to deal 
with (which I did—I picked the applica- 
tion so 'd need 100 K bytes’ worth). 
When I inquired what “software” 
might be, she marched me over to the 
display rack, opened a packet and 
showed me, actually showed me, a 
floppy disk. She explained how pro- 
grams were recorded on it and trans- 
ferred into and out of the system’s 
memory. No one else ever did that for 
me, before or after. I wanted to marry 


Sams easy-to-understand 
microcomputer books are 
designed to help you take full 
advantage of what a small 
computer can do. 
MICROCOMPUTERS FOR 
BUSINESS APPLICATIONS 
by William Barden, Jr., No. 
21583, $8.95. Clears away 
some of the mystery by 
describing microcomputer 
systems, and providing 
guidelines to use when you re 
choosing your system. 


BASIC BUSINESS SOFTWARE 


by E. G. Brooner, No. 21751, 
$9.95. Helps you choose the 
business software that will be 


her. 


After forty-five minutes of patient in- 
struction, she cooked up a demo, on 
the spot, of the inventory-control ap- 
plication Id mentioned, using the 
stores own system (and stock). Then 
she priced out a system meticulously, 
on paper, and—get this—invited me to 
send her some sample information 
from the business application I'd 
described. I should return a week later 
and she would have worked up a 
custom demonstration, using my own 
forms and data. How can you beat 


most effective for you by pro- 
viding a basic understanding 
of business software. 

MICROCOMPUTER 
DICTIONARY by Charles J. 
Sippl, No. 21696, $15.95. 
Provides the most up-to-date 
definitions of microcomputer 
terms, and includes explana- 
tions of products, procedures, 
systems, and techniques. 

Sams computer books 
make good business happen! 
Call 1-800-428-3696 to place 
your order, or for the name of 
your Sams book outlet. Ask 
for a copy of Sams complete 
book catalog. 


SAMS BOOKS 


Howard W. Sams & Co., Inc., 4300 West 62nd Street, PO. Box 7092, Indianapolis, IN 46206 
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that? I couldn’t. I almost bought the 
damn system. Hell, I couldn’t wait to 
get back to my imaginary business and 
try it. 

And throughout the entire interview, 
she conveyed the notion that com- 
puters were fun. She was perfectly at 
ease with them, and by extension, the 
customer should be. 


Retail Trends 

This sort of treatment is, of course, 
not universal, and it’s not clear that it 
ever will be. One encouraging sign is 
that computers as a sideline may be on 
the way out. Three-quarters of the side- 
liners I dealt with indicated in one way 
or another their unhappiness with ped- 
dling computers and confided that they 
were getting out of the business. Selling 
computers, in their view, was too time- 
and training-intensive, systems were 
too hard to sell and costly to stock, and 
price competition from mainliners was 


too stiff. 
Well, that’s good, isn’t it? That means 


we can expect more and more retail 
computer stores, staffed with personnel 
trained explicitly for, and dedicated to, 
computer sales. Well, maybe not. In 
later conversations with retail vendors, 
I ran across a rather discouraging 
trend. Competent and knowledgeable 
computer salespeople have a high turn- 
over rate. Why? Because when they 
reach a certain degree of proficiency, 
they’re snapped up by the computer in- 
dustry. Why should a person who has 
acquired a certain amount of computer 
expertise continue to pound the floor at 
a retail clerk’s salary, when that exper- 
tise now qualifies him or her for a big- 
bucks position in sales, marketing, or 
training with one of the personnel- 
hungry computer manufacturers? The 
situation, as they say, is in flux. 

Computer retailing is a young enter- 
prise and subject to instabilities—but 
the consumer can sometimes benefit by 
taking shrewd advantage of an unset- 
tled situation. 

An incident in a suburban stereo 
store demonstrated that the spirit of 
free enterprise is still alive and prowl- 
ing. The store was billed as a dealer for 
a particular brand of microcomputer. | 
walked in and went up to the manager. 


I could tell he was the manager. He was 
leaning against the counter, smoking, 
and no one was telling him not to. Pro- 
cess of elimination. 

“Hi there,” said I, “I’m looking for a 
personal computer, but I don’t know 
much about them.” 

He took a long pull on his cigarette, 
cocked a glum eye at me, and replied, 
“You and me both, pal.” He went on, 
with disarming honesty, to explain that 
he hadn’t known what he was getting 
into when he enfranchised himself as a 
computer dealer. He was too busy to go 
to the training seminars, he didn’t 
know how to sell the damn things, and 
as soon as the models he had in stock 
were sold off, he’d be out of the com- 
puter business. He spared me a gruff ex- 
pression of pity and let me know that 
he couldn’t hope to advise me. Naming 
several other computer dealers in the 
locality, he suggested that I inquire 
thereabouts for hand holding—he 
wasn't about to dispense it. 

I thanked him and turned to go, 
when he raised a finger to detain me. 
“And when you get an education from 
them and figure out exactly what you 
want...” he leaned toward me, grin- 
ning, “come back here and I'll beat their 
price.” 

I'd rather feel that it’s not quite such 
a jungle out there. There was one 
bright and good-natured fellow over in 
the corner repairing keyboards when | 
eased into a New Age bookstore that 
did a sideline in micros. The regular 
computer clerk was out to lunch and 
various other personnel tried to drive 
the cursed one from their midst. The 
keyboard repairman came over and 
offered his assistance, claiming not to 
know much, but he'd try to answer 
questions. He was no computer whiz, 
but he did know repairs and gave me a 
flood of inside info on service contracts 
and the like. It was also apparent that 
he loved, really loved, computers. As | 
was about to leave, I thanked him for 
the information and he stood there in a 
pile of hardware and beamed. 

“Hey, no problem. That’s what this is 
all about.” He gestured at the 
machinery all around. “Informa- 
tion .. . information for the people.” 

I hope he makes salesman. a 


We Meet or Beat 
Any Advertised Price! 


NORTHSTAR 


HORIZON I! a ite 

64k Quad Density 

°2 5/8’ Dbi Side $ T 
Dbi. Density Drives 

eFull Factory Warranty 3 2 

eList $4495 


HORIZON II 
64k Double Density 


HORIZON II 
32k Double Density 


HORIZON Il 
32k Quad Density 


$3050 = sass $2895 


SUPERBRAIN: 


64k Double Density 64k QD 


2650 *2950 


PRINTERS 


s30s *2690 = satas 


yy Wn, 


fy a : 
hom , 
ph tHeee GH! cl 


HARD DISCS 


ombyte for 
S-100, TRS-80, COMET Cite 332 ee oe ee eee $450 
HEATH H 89, ZENITH COMET Il cuton parates. 2 2... $825 


List $ EPSON MX80 DalalOl ss cot ae oa ree es $4719 
$3495 2795 EPSON MX80 aszzz..... 2... 549 
EPSON GRAFTRAX............... $90 
STARWRITER 25cps parallel. . . 2... we eee $1495 


CORVUS 


STARWRITER ascps asz3z2........... +1650 

1Ombyte......... S$AQGQ5 | STARWRITER I ascos paras 2... 1795 
$5300 STARWRITER III socps rs23z.......2.. 1750 

20mbyte Seyi are teen oat NEG 7710 5232-3 oe ee $2395 


Mirror backup............ *650 


; MPI88G With graphics... . 
Host Multiplexer. ss S760 


Reg. $749 $650 


Master Multipl 
interface Card, 5° cable,..1106|  TELEVIDEO | LANGUAGES 
910C..... "595 | wpasic 80. 275 
DISK DRIVES 912C..... $665 | MT Pascal..... .*430 
920C .... . *720) Fortran 80... +460 


Tandon, CDC soute vensiy, °225 
Tandon, CDC sousie cenit, °390 
Tandon 100-4 sor. . .°600 


950...... *950 
SUPERBRAIN 


. S-100 Bus Adapter GRAPHICS 
omb Hard Disc ‘475 Graphics board....... $896 
ST-506 $1350 LIST $595 Symbol Generator... ... +200 
au aa Sete ornate te ee LIST $90 dl aaa acs ‘ee 
-D Graphics......... 
DISKETTES Parallel Port ° TO Surface Plater... *460 
: $ raphics Termina 
Verbatim 525-01......... Box of 10 °29 LIST $205 | Oto. ‘ea 


$155 
To Order Call (206) 453-8159 


Mail and telephone orders only. Mastercharge, VISAadd 3%. No COD. All prices FOB origin. 
Send for catalog. 


Dysan 51%, SS, DD Soft. . . Box of 10 *34”° SBE Prom 


PACIFIC COMPUTER BROKERS 


11056 Palatine North, Seattle, WA 98133 
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Computer 
Graphics 


by Stan Miastkowski and Rachael Wregé 


raphics, the presentation of 
information in a visual 
rather than textual manner, is the 
fastest-growing area in computers to- 
day. It’s not difficult to understand 
why. If you’ve ever had to plod 
through long pages of numbers to 
project sales or look at inventory 
figures, you know that it’s much 
easier to take a quick look at a chart 
or graph. You can see relationships 
and trends that would be difficult if 
not impossible to detect in a list of 
numbers. When you add color, it gets 
even better. 

Until now, small-computer graphics 
have always been considered the poor 
cousins of the really fancy stuff gen- 
erated by large and expensive com- 
puter systems. The limitations of 
memory and microprocessors made it 
virtually impossible to create highly 
detailed (high-resolution) graphics 
with your garden-variety personal 
computer. 

But that’s changing fast, especially 
with memory becoming more and 
more inexpensive. The large amounts 
of memory needed for fancy graphics 
are well within the reach of most 
small-computer owners. Color capa- 
bility is also becoming more pre- 
valent, and special software and plot- 
ters (printers that print graphics) are 
now reasonably priced. 

The Japanese small computers now 
hitting the U.S. are right up front 


when it comes to eye-grabbing graph- 


ics capability at low prices. (Look for 
a review of the Japanese best-seller, 
the NEC PC-8001, in next month’s 
Popular Computing.) 

Among U.S. computer makers the 
graphics scramble continues. Here’s 
what the top four are doing: 

eApple: The Apple II was de- 
signed around a high-resolution 
graphics capability. (In fact, many of 
the most advanced business-graphics 
software packages are designed for 
the Apple II.) However, if you want 
to create your own graphics, you 
need the skills of an advanced pro- 
grammer. Apple has recently started 
shipping a new software package 
(Apple Graphics II) that makes it 
easier to produce graphics. 

eRadio Shack: Tandy is entering 
the graphics market cautiously. 
Earlier this year, it introduced Ex- 
tended Color BASIC for the TRS-80 
Color Computer, one of the neatest 
and least expensive high-resolution 
color graphics packages ever avail- 
able. Easy-to-use graphics commands 
like PAINT, DRAW, and CIRCLE 
are included in the extended BASIC 
programming language of the Color 
Computer. As yet, however, Radio 
Shack’s top-of-the-line small com- 
puters (the Models II and III) are 
black and white and can only pro- 
duce low-resolution graphics. 

eAtari: The company’s 400 and 


800 small computers are capable of 
producing excellent high-resolution 
graphics and have special circuitry 
to do just that. (What else would 
you expect from a company whose 
specialty is those colorful arcade 
games?) The big “but” is that, as it 
stands now, the only people who 
can fully use the Atari’s capabilities 
are advanced programmers. (We 
note with interest, though, that 
Atari’s recently released business- 
software packages include some ex- 
cellent graphics.) 

e¢Commodore: The Commodore 
PET has limited black-and-white 
graphics. And although the newly re- 
leased VIC-20 offers color graphics 
that can only be described as 
dynamite (especially in view of the 
$299.95 price tag), a Commodore 
spokesman said the company remains 
unconvinced about the need for really 
complex color graphics for business. 
He added, however, that they’re 
watching the market carefully. 

The eye-popping graphics on the 
next few pages were done on medium 
and large computer systems (minicom- 
puters and mainframes). We'll put it 
to you straight: you can’t do things 
like these on your small computer at 
present. But that will change. New 
generations of hardware and software 
put better graphics within the reach 
of every small-computer owner. 
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Photo by Steve Phillips 


Photo by Henry Lieberma 


At ew typical examples of color graphics that 
be produced on small computers using 
existing hardware and software. Turn the page 
to see what’s on tap for the future. 
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Although few people realize it, 
the hyperspace-drive special ef- 
fects in Star Wars, the aliens in 
the popular. Space Invaders ar- 
cade game, and the local tele- 
vision station’s spinning logo are 
all examples of computer-gen- 
erated animation and graphics. 
Such high-tech art forms have 
been delighting our eyes for a 


decade. 


Prior to 1970, computer graph- ; 
ics were used primarily in scien- 
tific research, and then only occa- 
sionally. But in the last decade flight simulations, biological ex- ject of the annual SIGGRAPH 
the field has literally exploded perimentation, and even car de- (Special Interest Group on Com- 
with new technology, a wide sign have benefited from the puter Graphics) conference held 
range of applications, and a so- union of computer programmer in Dallas late last summer. A 
phistication matched only by and artist. splinter group of the Association 
viewer expectations. Outside of The state-of-the-art technology for Computing Machinery, SIG- 
the entertainment field, space- in computer graphics was the sub- GRAPH drew more than 11,000 
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people interested in human-ma- 
chine interaction, computer art, 
animation, graphics, software and 
hardware, and computer-aided 
design. 

And what is the state of the 
art? The photographs shown here 
are just a taste of what’s going 
on. 


Photograph | is an example of stress 
analysis of a steel cylinder bending over a 
rail, by Bruce Eric Brown of the Lawrence 

Livermore National Laboratory. 


ORIGINAL 


Photograph 2 is a logo design for a softball- 
team T-shirt by Dick Shoup of Aurora Ima- 
ging Systems, Belmont, California. 

Photograph 3 is a model of a carafe with an 
image of a ship placed over it electronically. 
The shadow is created by a light source 
placed at the top of the carafe. The illustra- 
tion is from Rensselaer Polytechnic Institute, 
Image Processing Lab, by Michael Potmesil. 

Photograph 4 is a space-shuttle design 
created by C. Cantwell, H. P. Dunn, and J. 
Dunn, of Dunn Instruments. This is the type 
of work mechanical engineers and designers 
can produce on a computer. 

Photograph 5 is an example of business 
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graphics generated by Dicomed Corporation. 

Photograph 6 is an out-of-focus photo of a 
license plate, which has been restored by a 
computer to make the numbers legible. The 
photo is by T. M. Cannon and H. J. Trussell. 

Photograph 7 is an abstract art design 
plotted by a computer using a mathematical 
calculation. The illustration is by M. Prueitt. 

Photograph 8 is a representation of proteins 
from a virus, by Nelson Max of the Lawrence 
Livermore Nationa! Laboratory. 

Photograph 9, by Larry McCleary of the 
Naval Ocean Systems Center, is an example 
of computer representation of data from the 
Atlantic Ocean. 

Photograph 10 is a terrain simulation by 
Loren C. Carpenter of Boeing Corporation. 
Such films are used in flight simulation. 
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“Computer graphics is a major 
media art form, not just’a fad,” 
says Judson Rosebush. “People are 
going to read about it, they’re go- 
ing to understand it, and before 
long, they’re going to do it on 
their Apples.” That’s a tall order 
for the personal computer, given 
the complexity and elegance of 
the illustrations shown here. 

But Rosebush ought to know 
what the future holds for com- 
puter art. He’s president of Digital 
Effects, Inc. (DEI), a Manhattan- 
based design firm that’s consid- 
ered the new industry’s front- 
runner. DEI is also the developer 
of the Video Palette II system, a 
graphics-generating computer sys- 
tem that uses digital information 
to create high-tech animation. 

_ While the firm considers itself 

primarily a design company, its 

clients include advertising agen- 

cles, major consumer corpora- 

- tions, television networks, science 

and medical groups, and motion- 
icture producers. 


DEI techno-artist Mark Lin- 
quist, who specializes in anima- 
tion, explains what makes com- 
puter animation a revolution in 
the field. “Animators used to 
paint on ‘cels,’ pieces of film that 
made up frames that went 
through the motion camera. Each 
cel equaled one frame, and 24 
frames went through the camera 
each second. Considering the cels 
were painted by hand, you’re 
talking about a tremendous 
amount of work at an exorbitant 


cost. With computer animation, 


you don’t have to paint by hand. 
You illustrate and the computer 
moves you from point A to Z.” 
Where a typical Walt Disney film 
once required a five-to-eight-year 
production schedule, sophisti- 
cated computer-animation films 
can now be produced in weeks.@ 


Photographs | through 4 are from the com- 
puter-animated film Subway by Mark Lin- 
quist. Photograph | is a painting produced on 
a digitizing tablet, which takes an artist’s 
work and translates it into data a computer 


can understand. Photographs 2 and 3 highlight 
the. ability of the computer to move one or 
more elements (the train and the film strip) 
through space, while holding the other parts 
of the picture steady. In photograph 4, the 
red dot on the upper left-hand side of the 
picture can be moved and turned on and off 
as it makes its way through the pipe. 

Photograph 5 is a sample of vector-graphics 
plotting, which is used for a variety of pur- 
poses such as geographical mapping and 
graphic representation of mathematical data. 

Photograph 6 is a sample of ‘‘block pixing,”’ 
a technique in which pixels (small points on a 
computer display screen) are analyzed and en- 
larged by a computer. The technique was 
created at Bell Laboratories more than 20 
years ago, but was not used until the adver- 
tising industry caught sight of it. The rippling 
effect of block-pixing animated film sequences 
has proven its appeal to viewers in a number 
of television commercials. 

Photograph 7 is an example of computer 
manipulation of objects moving at different 
speeds in different directions. 


Photographs on these pages 
courtesy of Digital Effects, Inc. 
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Likes Me 


by George Firedrake and Ramon Zamora 


This series is designed for parents and teachers who want 
to help children learn how to use computers. (It’s also a 
good introduction for adults who want to learn about com- 
puters.) 

Last month we learned how to do some elementary 
BASIC programming on the Radio Shack TRS-80 Color 
Computer. This month, let’s take a look at a few in- 
termediate ways of generating music, as well as generating 
random numbers, which you need for many types of 
programs. 

So get out your Color Computer, hook it up, and let’s get 


going. 


More Sound for Less Work 
Use READ and DATA statements to get more sound for 


less work. 


100 REM ** READ-DATA MUSIC #1 
110 CLS 


200 REM ** READ AND PLAY ONE NOTE 
210 READ T 
220 SOUND T, 10 


300 REM ** GO PLAY ANOTHER 
310 GOTO 210 


900 REM ** TONE NUMBERS 
910 DATA 839, 108, 125, 133, 147 
920 DATA 159, 170, 176 


RUN the program and sing along: do, re, mi, fa, sol, la, ti, 
do. Play and sing for awhile, then replace lines 910 and 920 
with the following: 

910 DATA 176, 170, 159, 147, 133 

920 DATA 125, 108, 89 


George Firedrake (alter ego of Bob Albrecht) and Ramon Zamora are regular 
columnists for Popular Computing. 
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My Computer 


One, two, three—do, ti, la, sol, fa, mi, re, do. 
Voices all warmed up? Good. Let’s try some real music. 
910 DATA 125, 108, 89, 108 
920 DATA 125, 125, 125, 108 
930 DATA 108, 108, 125, 147, 147 
Here are some helpful diagrams for pianists and other peo- 
ple who can read music: 


v 
an NO NOON UN 


C 


Here is a program to help you practice your 12-tone scales. 


100 REM ** READ-DATA MUSIC #2 


200 REM ** READ TONE NUMBER AND NOTE 
210 READ T, N$ 


300 REM ** DISPLAY IT AND PLAY IT 


INCREDIBLE? setieve it: 


PRINTERS 


150 cps bidirectional-9x9 dot matrix, quietized 

case, 136 col, vertical form control and many 
= : other functions 

a QO te [ — We feel this printer offers $1195 
 (vantex ___ the best price/performance ratio available. 
aes nee RS-232 serial to 19,200 baud x-on, x-off add $40 


oT @ Teletype 40, 300 LPM-typewriter quality, RS- from Only 
232 interface. This quality printer is available in many $2928 
configurations including forms access, quietized case, etc. 
Teletype 43 from $995 
Teletype AP-200, 340 cps dot matrix (similar to Data Prod. M-200) $2799 
NEC Spinwriter-55 cps, bidirectional, letter quality 
R.0. $2560 KSR $2799 
DIABLO 630-40 cps, bidirectional, daisy wheel, plot/graph $2449 
QUME Sprint 9/45 cps, daisy wheel $2228 
C. ITOH Starwriter, 25 cps, daisy wheel $1575 
C. ITOH Starwriter, 45 cps, daisy wheel $1849 
EPSON MX-80, 80 cps, 9x9 dot matrix SCALL 
ANADEX 9500/9501, up to 200 cps, high resolution dot $1349 
OKIDATA Microline 80, 80 cps, 9x7 dot matrix $490 
Microline 82, bidirectional, friction/pin feed $599 
Microline 83, bidirectional, 120 cps, uses 15’’ paper $875 
TI-810, 150 cps, Basic $1449 
Package-Compressed print, vertical form control $1630 
CENTRONICS 704-9,180 cps, 9x9 dot matrix, 132 col, RS-232 $1595 
704-11,180 cps, 9x9 dot matrix, 132 col, parallel $1695 
730,100 cps, 7x7 dot matrix, same as R.S. LPIl $660 
739 100cps, nx9 dot matrix, $849 
DEC LA-34 $1085 
1DS 460G 


$892 


$-100 SPECIALTIES 


comme DP/Z-80A, CPU, 64K ram, floppy 
mee x | cont., RS-232 port,S-IOO IEEE, 8 slot 
in Adds terminal, inc. CP/M 2.2 $CALL 


Delta has Winchester based networks of up to 16 users available. 


Systems PAL Call us for best prices on these high quality 2nd 
=k sss QENEration boards and systems. 


MAL ASSURE MAINE 


California These high quality, reliable products have made CCS 
& Computer defacto industry standard for S-100 products 

Systems = Assembled and tested: list only 
2200 4H.D. Mainframe, 20 a. P.S., 12 slot MB $434 $359 
2065C 64K dynamic RAM/Bank Select $720 $580 
2810A 2-80 CPU, serial port, ROM monitor $310 $259 
2422A Floppy Cont, CP/M 2.2, ROM monitor $425 $345 


8000 DT — w/ 64k. 1.2 MB8" floppies, 2 serial, 3 par. CPM 2.2 SCALL 


uw> FULL 2 YEAR WARRANTY! 


B 7-80 CPU $310 
nO D2 Disk controller $354 
64K Dynamic Ram $648 

MICROBYTE FULL SYSTEMS AVAILABLE 
SUPERBRAIN Scall 


Similar savings on the full lines of CCS, SSM, NNC, MORROW, DELT 


NORTHSTAR, ITHACA INTERSYSTEMS, GODBOUT, NEC. TELEVIDEO, IMS 


ZENITH, ADDS, DEC, DATAGEN., ATARI, DYNABYTE. 


A, Call us for ALL your softwear needs 


8” DISK DRIVE SALE 
8” SHUGART SA801R $450 8” SHUGART SA 851R $669 2 for $1289 
QUME DATATRACK 8 $625 2 for $1199 
Enclosure, power supply for 2 8" drives A&T $299 
NNC industrial grade enclosure for 2 drives with P.S. $445 
MORROW Discus 2D + CP/M® , MICROSOFT BASIC $950 
Discus 2+2+CP/M® , MICROSOFT BASIC $1195 
HARD DISK SPECIALS List only 
CORVUS 10MB and controller $5350 Scall 
20MB and controller $6450 Scall 


Constellation Network Multiplexer and Mirror Video Tape Disk Backup 


MORROW 26MB + controller + CP/M 2.2® , M basic $4495 $3821 
Quen controller, CDC Hawk Drive (5 fix, 5 rem) $6995 $5995 
controller, Western Dynex (5 fix, 5 rem) $5995 $5099 


Winchester 5% drives complete with case, cable, 
software, S-100 controller. Adapter avail. for use with 
XCOMIP any Z-80 system. Cartridge drive controllers avail. 


List 
5MB Quantity discounts available! $2898 
10MB $3398 
S33-33MB Drive and Controller $4468 

7 S66-66 MB Drive and Controller $5925 


PRIAM 8” and 14° Winchester/tape subsystems avail. 
We carry the full line of ADES disk and tape controllers and subsystems. 


FULLY CONFIGURED BUSINESS SYSTEMS 

The following are some examples of the fully assembled and tested business 
and scientific computer systems which we offer. All include 64K bytes 
RAM, Z-80A 4mh CPU. We offer a full line of quality, tested software. 


Delta TVD w/ 1.2 Mb floppy drives, 2 serial, 3 parallel ports $CALL 
Delta 1004 w/10 MB hand disk,1 MB floppy, 6 Serial, 3 parallel ports $CALL 
CCS 2210A w/floppy controller, 1 serial port $1849 
CCS 300-1A w/1.2MB floppy drives, 2 serial, 2 parallel ports ABAD 
CCS 400-1A w/10MB hard disc, 2 serial, 2 parallel ports $6999 
NNC 80 w/1MB floppy drives, 2 serial, 3 parallel ports $3799 
NNC 80W w/.5MB floppy, 8.4MB hard disc, (OASIS optional) $6693 
ALTOS single and multi-user systems Scall 
MORROW Decision 1, MICROSOFT basic, UNIX Scall 


820 Desktop computer-64K, 2 floppys, Nate AVAIL.) 
CALL 


XEROX. #202 


We offer multi-user networks by DELTA, RECOV TELEVIDEO, MUSYS, 
IMS, DIGITAL, MICRO. 


AMPEX DIALOGUE 30, 80 $CALL 
TELEVIDEO 910 C (multi-terminal) $699 $599 
920 C $1030 $789 
950C $1195 $989 
SOROC IQ 120 $995 $729 
HAZELTINE ESPRIT $745 $669 
EC VT-100 $2050 $1575 
Similar savings for our HAZELTINE and LEAR SIEGLER lines 
LOOK HERE! AMPEX 


Dialogue 80” 


SYSTEMS HOUSES & EDUCATIONAL INSTITUTIONS 
GIVEN SPECIAL CONSIDERATION. 


ALL OF OUR PER!PHERALS CAN BE CONFIGURED FOR RADIO SHACK® MODEL II 
DEALER and INTERNATIONAL INQUIRIES WELCOME 


ECECTRIC COMPANY 


INCORPORATED 


CUSTOM COMPUTER ROOM WIRING SINCE 1960 
97 Spring Street 
New York, N.Y. 10012 
Hours: 8AM-5:30PM (EST) Mon.-Fri. 


Circle 74 on inquiry card. 


WASHINGTON COMPUTER SERVICES 
an affiliate of | ((( WASHINGTON ))) est. 1912 


TO ORDER: CALL OUR TOLL-FREE NUMBER: 
% (800) 221-5416% In N.Y. State and for 
technical information call 1-(212) 226-2121 


For fast delivery, send certified checks, money order or 
Call to arrange direct bank wire transfers. Personal or 
company checks require two to three weeks to clear. All 
prices are mail order only. Prices subject to change 
without notice; call for latest prices. Prices include 2% 
cash discount. N.Y. residents add sales tax. 

Quantex is a trademark of North Atlantic Industries, Inc. 
Radio Shack® is a trademark of the Tandy Corp, —_—_ 
CP/M® is a trademark of Digital Research ai fee 
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310 CLS 
320 PRINT @239, N$; 
330 SOUND T, 10 


400 REM ** GO PLAY ANOTHER 
410 GOTO 210 


900 REM ** TONE NUMBERS AND NOTES 
910 DATA 89, C, 99, C#, 108, D, 117, D# 

920 DATA 125, E, 133, F, 140, F#, 147, G 

930 DATA 153, G#, 159, A, 165, A#, 170, B 
940 DATA 176, C 


2) 
Oo 


drat ne the 


Oh, you want to go down the scale? Easy, except for one 
thing. There is no flat symbol (6) on the keyboard. So we 
will use an exclamation point instead. B! means BA. 

910 DATA 176, C, 170, B, 165, B!, 159, A 

920 DATA 153, A!, 147, G, 140, G!, 133, F 

930 DATA 125, E, 117, E!, 108, D, 99, D! 

940 DATA 839, C 
When you RUN the program, the note appears on the 
screen, near the center. Then you hear the tone. Try replac- 
ing lines 320 and 330 with the following: 

320 SOUND T, 10 

330 PRINT @ 239, N$ 

340 FOR K=1 TO 250: NEXT K 

Now you will hear the tone while watching a blank 
screen. When the tone stops, the note appears. Did you 
guess correctly? Pretty easy when doing scales! So scramble 
the data—use the tone numbers and notes out of sequence. 

The music our programs play is fairly uninteresting: all 
tones have the same duration. We suggest that you rewrite 
them so the computer reads tone number and duration for 
each note. 

READ T, D or READ T, N$, D 

Hmm... you could use D=1 as a sixteenth note. Then 
D=2 is an eighth note, D=4 is a quarter note, D=8 is a half 
note, and D=16 is a whole note. The following table shows 
the equivalent durations in hundredths of a second. 


D TIME (seconds) 


l 6/100 

2 12/100 

4 24/100 

8 48/100 (about half a second) 
16 96/100 (almost one second) 


Play, maestro, play! 


Meandering 

One of the nicest things about Radio Shack computers is 
the way the RND function works. It gives integer random 
numbers in a way that is easy to understand and use. Most 
other computers give a messy-looking random number be- 
tween 0 and 1, such as 0.637492 or 0.225083. We really can’t 
understand why—most applications (especially games) re- 
quire integer random numbers. In most BASICs, a lot of 
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mind-boggling math is required to get the desired integer 
random numbers. 


q 
Desired random numbers: | or 2 gue 
TRS-80: RND(2) 
Most others: INT(2*RND(1))+1 
Desired random numbers: 1, 2 or 3 
TRS-80: RND(3) ve vat 
Most others: INT(3*RND(1))+1 
Desired random numbers: 1, 2, 3, 4, 5, 6 
TRS-80: RND(6) 
Most others: INT(6*RND(1))+1 
Desired random: numbers: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 
TRS-80: RND(10)-— 1 
Most others: INT(1O*RND(1)) 
Desired random numbers: 1 to 100 
TRS-80: RND(100) 


Most others: INT(100*RND(1))-1 

Got the idea? It goes like this. If n is a positive integer, 
then RND (n) gives random positive integers in the range 1 
to n. It’s simple and neat. 

Bonus! RND(0) gives random numbers in the range 0 to 1, 


just like all the other computers. Radio Shack gives you the 
best of both worlds. 


IMPORTANT NOTICE! Remember, this series is 
about teaching BASIC to kids. So, the RND function 
is one of the most important elements of BASIC. It is 
one of the things that makes BASIC fun. For ease in 
teaching, use the integer RND function. 


This fills The 
screen wilh 
1's and 2's. 


10 CLS 
20 PRINT RND (2); 
30 GOTO 20 


10 CLS 
20 PRINT RND(3); 
30 GOTO 20 


10 CLS 
20 PRINT RND (6); 
30 GOTO 20 


10 CLS 

20 PRINT RND(10)-1; 

30 GOTO 20 

So RND gives random numbers. So what? Well, let’s use 
them to put a name here, there, or anywhere on the screen. 


INFORMATION LINE (714) 549-7373 


TOLL FREE ORDER LINES 
800) 854- pee — OUTSIDE CALIF. 
800) 432-7066 


WITHIN CALIF: 


ome 


Braet 


HEADQUARTERS 
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2 @foppie computer 


MEANS 
BUSINESS 


Apple Ill is a highly integrated computer 
system evolved from the Apple Il design 
and optimized to best serve the profes- 
sional user The new computer will be 
Offered in packaged configurations for 
personal use in professional applications 
Look at these Special Apple III 
fealues @ an 80-chatacter upper/ 
lower Case display. disc drive and 
integrated perpherar interfaces 


A STANDARD FOR @ enhanced graphics capability er a eeD 
@ an emulator mode allowin 

PROFESSIONALS Apples Sree mie AND LEVEL 1 
EU SO arcane att 289.95 on the Apple Ill 
HP-97 ......... 584.95 SERVICE CENTER 
Ae See ee APPLE II, Il PLUS APPLE WRITER EPSON 
nP-c Busine Hae TE Me trou): HN 
HP-32E SCl...... 49.95 e 00S 33 © MODEM e aT ENTYPE 
MP-S7E BU Sic .s8 59.95 e APPLE PLOT e DOW JONES NEWS e ANADEX 
HP-41, 41CV....... CALL e APPLE PASCAL ee & erie e SANYO, BW, COLOR, 
HPSS <el eaten CALL e APPLE FORTRA e DECISION EVALUATOR GREENSCREEN 
HP-83 NEW..... CALL e VISICALE 16 SEC e CONTROLLER e EXTENDED 

e VISIPLOT [AGEN LEDGER) WARRANTY 
HP-125 NEW COMPUTER e VISITREND ICRO-COURIER 
SYSTEM........ CALL 


HP-11C NEW 
HP-12C NEW 


COMPLETE BUSINESS, EDUCATIONAL 
& GAME SOFTWARE AVAILABLE. 


YOU’LL WONDER CODE-4-PHONE 


HOW YOU EVER GOT . 
ALONG WITHOUT IT, 7° Zlerhone Answering System ® 


NOW 


Complete Enhancements, 
Peripherals and Accessories 


SAVE 
1050 ECONOMY 


ANSWER. ...NEW 119.95... 30. 
See 1450 SMALL 
The PHONE CONTROLLER pee WONDER eer 189.95... 90. 
BY DICTOGRAPH SYSTEM teas 259.95 ... 120. 
1150 NN CTIVATE 2 
_—_——> VAT Ea eat 229.95 ... 100. 
NOW 960 MEMORY 


AND AMERICA IS 
GETTING THE MESSAGE. 


DIALER 
99.95 HANDHELD NEW 79.95... 20. 


Dials any of 30 stored numbers 

Quartz clock displays time and elapsed 
time automatically 

Automatically re-tries a busy phone a 
number of pre-programmed times 


W-100 
DEPTH-TESTED 


Built-in speaker for group listening 


CA-90 INVADER GAME 
For home and business use 


é CALCWLATOR WATCH..<...<. 49.95 

TO 100 ap-gi 2-WAY DIG/ANALOG ALARM........ 69.95 

TOSHIBA METERS vVL-TONE MUSICAL INSTRUMENT/ CALC. . 69.95 

NOW W100 DEPTH TESTED ALARM CHRONO... 39.95 

FX7100 SC! CHRONO ALARM CALC....... 49.95 

BC-1232PV QO) 95 NOW FX3500 SCI PROGRAMMABLE CALC ...... 39.95 
0B FRI K-TOP PRINT/DISPLAY ......... 

DIGITRON 39,95 00 DESK-TO NT/DISPL 79.95 


DESK TOP CALCULATOR 
12-DIGIT PRINT/DISPLAY FOR FAST. 
ACCURATE CALCULATING AT HOME 

OR FOR BUSINESS. 


ALSO: CANON, TOSHIBA, NSC, SEIKO, 
MATTEL, PEARLCORDER, ITT, GTE, AND 
MANY OTHERS ALL AT GREAT PRICES! 


MAIL & PHONE 
“a hepighitacladeeag WRITE OR CALL FOR FREE CATALOG 


All units shipped in original factory cartons with 
accessories according to manufacturer's speci- 
fication. Visa. Mastercard. $ Order, Pers. Ck (14 
wrkg. days to clear). COD accepted. Min. $4.95 
SANTA ANA. CA 92704 for shipping in U.S.A. Air on reqst. CA res. add 

= 6% sales tx. All mdse. subject to availability: 
Sots prices subject to change. Send orders to dept. 


Popcom-Dec 
= 


NEWPORT BEACH 
COSTA MESA 
3211 S HARBOR BLVD 
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WILSHIRE CENTER 
3285 WILSHIRE BLVD 
(213) 385-7777 


PASADENA 
260 S LAKE AVE 
(213) 795-3007 


BREA 
1080 E. IMPERIAL HWY 
(714) 990-6600 


: INNOVATIONS 
FROM 


Texas Instruments 


FREE SPEECH SYNTHESIZER 
WITH PURCHASE OF TI-99/4 


GET A $20 REBATE ON 
THE TI-59 PROGRAMMABLE. 


TI-54 SCI NEW . 39.95 SHAS : haar READ 59.95 
TI-SoILNEW.... 44.95 SPEAK & MATH..... 99.95 
TI-57 PROG SCI 39.95 TOUCH i Yel NEW . 54.95 

PC-100C....... 169.95 TI-5100 DISPLAY .... 39.95 
LCD-PROG NEW 59.95 TI-5010 HAND/PRINT 49.95 
TI-30I] NEW.... 18.95 TI-5120 PRINTER .... 59.95 
TI-35SP. SCI... 22.50 TI-5130 PRINT/DISP. . 79.95 
TI-40 SCI NEW . 28.95 TI-5135 PRINT/DISP.. 79.95 
BUS ANALI... 19.95 TI-5142 PRINT/DISP.. 99.95 
BUS ANAL II .. 44.95 TI-58C PROG CALC .. 89.95 
BUS CARD .... 39.95 - TI-59 960 PROG .... 179.95 
MB Auta s 94.95 48.95 


INVEST ANALYST . 


CONTROL LIGHTS 
AND APPLIANCES 
AUTOMATICALLY 
AND INSTANTLY. 


TEM MIME Re ree eae ee 
TS 555 5 pc TIMER SET NEW 
PK 300 3 pc MINI CONTROLLER....... 49.95 


PSSSUSTEM Xt: OHM 


THE SHARP EDGE i 
eR 


EL-670 ELECTRONIC PIANO 


CLOCK/CALCULATOR .. NEW 69.95 
CT-665E TALKING CLOCK...... NEW 99.95 
EL-7001 ALPHANUMERIC CALC..... 139.95 
CT-455E POCKET DIG/ ALARM 

CLOCK eo ates 24.95 
EL-5100 SROGIALPHARUMERIC re 89.95 
EL-6200 ALPHANUMERIC............ 99.95 
EL-1188 HANDHELD PRINT/DISPLAY 49.95 
EL-1182 DESK TOP PRINT/DISPLAY . 74.95 
EL-5813 SCIENTIFIC 
PROGRAMMABLE .......... 34.95 
fe CHESS CHALE ENGERLZ - icp cous 89.95 
SENSORY CHESS .............. 129.95 
MATTEL <LZCTRONICS” 
INTECEINISION DS ae. 8 hts cae 259.95 
GAME CARTRIDGES... one 27.95 
HORSERACE ANALYZER ........ 27.95 
TOUCH THE FUTURE 
ATARI 400 (16K) ...........-. 294.95 
ATARI VISICALC AVAILABLE ........ CALL 


MP600 CORDLESS HAND- 


(\V; MURA BELO CONE ae 189.95 


WE WILL MEET OR BEAT ANY COMPETITOR'S PRICE ON MOST ITEMS IF HE HAS THE MERCHANDISE IN STOCK 


LOS ANGELES 
11986 WILSHIRE BLVD 
(213) 820-0423 


TARZANA 
18665 VENTURA BLVD 
(213) 705-7507 


TORRANCE/LAWNDALE 
16611 HAWTHORNE BLVD 


(213) 370-5795 
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Here for a moment, there for a moment, somewhere else for 
a moment. 


100 REM ** SKITTERY NAME 

200 REM ** ASK FOR NAME 

210 CLS 

220 INPUT “WHAT IS YOUR NAME”;N$ 

300 REM ** SHOW NAME HERE, THERE, 
ANYWHERE 

310 CLS 

320 SP = RND(511) 

330 PRINT @SP, N$; 


400 REM ** TIME DELA 
410 Z = 100 | 
420 FOR K = 1 TO Z: NEXT K 


500 REM ** GO DO IT AGAIN 
510 GOTO 310 


Explain lines 320 and 330 carefully. Line 320 computes a 
random integer from 1 to 511 and puts this number in box 
SP (screen position). Line 330 prints the value of N$ at print 
position SP. 

Lines 410 and 420 are a time delay. Change line 410 to 
make things happen faster or slower. 

Faster: Make Z<100 

Slower: Make Z> 100 

As usual, slowly and patiently explain what is happening. 
If you’re met by “What if. ..?” then say, “Try it and find 
out!” 

In the spirit of experimentation, change line 510 to: 

510 GOTO 320 
Now RUN the program to find out what happens. 


Awful Music 
Hey kids! Want to drive your parents crazy? RUN this 
program. 


100 REM ** RANDOM MUSIC 
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110 CLS 


200 REM ** PICK A TONE AND PLAY IT 
210 T = RND(255) 
220 SOUND T, 1 


300 REM ** GO PLAY ANOTHER 
310 GOTO 210 


To eliminate those scratchy high notes, change line 210, as 
follows: 


210 T = RND(2 iw or try another number here 


How about random duration? Make these changes. 
210 T = RND(218) 
220 D = RND(4) 
230 SOUND T, D 
While we are adding things, let’s put in some random color. 
210 T = RND(218) 
220 D = RND(§4) 
230 C = RND§8) 
240 CLS C 
250 SOUND T, D 
Ah. That’s it! Enter the program and run it. Relax, sit 


back— 


Experiment! Try some of these changes. 
4\\ ; \\ 
Future Play 


210 T = 10*RND(20) 
210 T = 88 + RND(88) 
210 T = RND(100) = RND(100) 
210 T = RND(66) + RND(66) = RND(66) 
210 T = 15*(RND(6) + RND(6)) 

210 T = RND(RND(200)) 

210 T = 201 — RND(RND(200)) 

ZAQ = 

This material is intended for use as an outline for parents 
or teachers on how to help kids learn to use, program, and 
enjoy computers. These ideas are best used when a kid asks, 
“How does the computer do that?” or “How can I make the 
computer do what I want it to do?” or “Can the computer 
tell me (whatever)?” or.... 

So you have a computer and the kids have played Hurkle, 
Taipan, Adventure, Taxman, Invasion Force, and countless 
other games. Now they want to know more; they want to 
write game-playing programs or they want to put interesting 
visual patterns on the screen. And why not? They control 
the future, so let them control the computer, the tool of the 
future. Let them shape it in ways unknown to us. Then 
stand back and enjoy. And be prepared to be surprised. 


Help! 

What would you like to see in “My Computer Likes Me”? 
Send requests to George and Ramon, POB 310, Menlo Park 
CA 94025. If you want a reply, enclose a self-addressed 
stamped envelope. If you like this stuff, please tell us. If you 


don’t like it... (sigh)... we need to know that too. Help 
us improve by being specific and constructive. See you next 
month. fal 


THE 

PROGRAMMING LANGUAGE 

OF THE FUTURE 

HAS JUST BECOME 
A REALITY 


After years of extensive research and development comes LOGO, a powerful and dynamic 
new programming language for your microcomputer. The introduction of the LOGO lanquage 
brings a challenging and exciting new direction to the world of microcomputer programming. 


Now children and adults alike can become active participants in their own learning experience 
as they teach the computer how to think. Working in the LOGO environment can inspire 
anyone to express powerful ideas simply by allowing full control over an extremely rich and 
sophisticated microworld. 


The programming language of the future is now available for your Apple II microcomputer. 
Contact your local dealer or write to us for more information concerning LOGO or LOGO 
Computer Systems Inc. Our product line includes software, hardware, written materials and 


logo 


systems Inc. 


training services. 


150 Montarville Blvd. 368 Conaress St. 
Suite 200 Boston, Mass. 
Boucherville, Québec U.S.A. 02210 
Canada J4B 6N1 

(514) 641-0966 (617) 451-2646 
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DragonSmoke 


DragonSmoke is written for people who want to help 
children learn to use, program, and enjoy computers. We 
point to resources and sources of information we have found 
to be useful, entertaining, or inspirational in our use of the 
Atari 400, the Commodore PET and VIC-20, and the Radio 
Shack TRS-80 Model |, Model Ill, and Color Computer. 

The information presented in DragonSmoke is subjective, 
highly opinionated, and definitely not supported by scholarly 
research. It is based on I9 years of personal experience in 
using computers with thousands of youngsters (ages 8 to | 3) 
and teachers (ages 8 and up). 


Instead of School 

Your home computer is a powerful aid to learning, and 
there are thousands of programs to help your child (or you) 
learn almost anything. A home, a friend's home, or a neighbor- 
hood can be a learning center. If you are interested in teaching 
kids at home as an alternative to public school, try the follow- 
ing sources of information, reprinted with permission from The 
Next Whole Earth Catalog (copyright © 1980 by POINT, POB 
428, Sausalito CA 94966; $16 postpaid). 


School at Home 

Encouragement and experienced advice on home teaching, 
including coverage of home study courses by mail and sundry 
state laws about compulsory school attendance: 

School at Home (An Alternative to the Public School System), 
Darcy Williamson, 1979, 91 pages. $9.95 postpaid from: 
Maverick Publications, P.O. 
or, Whole Earth Household Store, Building D, Fort Mason 
Center, San Francisco CA 94123. 


Growing Without Schooling 
John Holt's newletter about not sending children to school. 
Letters from people who are doing it, advice about what to 
do and not do with kids at home, the latest 
legal news, and a directory of unschoolers, 
so they can get in touch with each _ == —.. 
other. Looks essential if you're 
not public schooling your kids: 
Growing Without School- 4 7 
ing, John Holt, Editor. > 
$10/year (6 issues) from: oe 


Growing Without Schooling, Holt Associates, 308 Boylston 
St., Boston MA 02116. 


Good Software. . .Where? 

How do you find out about the thousands of programs for 
home computers? More important, how do you decide which 
ones to buy? Try some software-review publications. 


*Purser’s Magazine, POB 466, El Dorado CA 95623. Issue #12 
costs $4, plus $2 postage and handling. Or ask for it at your 
local computer store. 

The best software-review publication—entertaining, out- 
rageous, and downright useful. Issue #12 has 96 pages full of 
good stuff for users of Apple Il and Radio Shack computers, in- 
cluding ‘A Guide to Computers’’ (wonderfully opinionated), 
‘Seven Reasons to Buy a Computer”’ (excellent), software 
reviews (25 Apple, 47 TRS-80), addresses of program 
publishers, and software directories. 

Purser’s is worth reading just for fun, even if you don't buy 
any software. Ask about back issues—get them if they re 
available. 


“Atari Software Reviews, Articles, Etc., POB 466, El Dorado CA 
95623. Summer 1981 issue available for $1, plus $2 postage 
and handling. Or look for it at your computer store. 

This is a special edition of Purser’s Magazine. 48 pages of in- 
formation and reviews for users of Atari 400 and 800. Includes 
reviews of 44 programs, mostly educational and recreational. 


"Software Critic, POB 3CH, University Park NM 88003. 
$15/year (6 issues). 

This new periodical (first issue May-June 1981) reviews soft- 
ware for Radio Shack TRS-80s. Issue #1 has 22 pages with ten 
reviews plus other information. 


For People Who Like People 
Here is a great place to find computer pen pals: 


The Community Computerist’s Directory, POB 405, Forestville 
CA 95436, $10/year (4 issues). 

A periodical dedicated to getting people together. Your 
subscription includes a free White Pages listing. You can tell 
other people about you. Share your computer, information, 
and communication skills with others. You can also buy space 
in the Yellow Pages to advertise yourself or your product. 

When you read the Community Computerist's Directory, you 
get both. You find people to write to and you read about pro- 
ducts you might like to buy. 


Next Time 

What are Dungeons and Dragons, Runequest, and Tunnels 
and Trolls? Next time we explore the world of fantasy and 
science fiction role-playing games. i 


Copyright © 1981 by DragonQuest, Menlo Park CA 94025. DragonSmoke 
may be reprinted by schools, colleges, and nonprofit publications. Individuals 
may copy DragonSmoke for personal use or for free distribution to other in- 
dividuals. 


WE WILL NOT BE UNDERSOLD 


DISK DRIVES _ FOR TRS-80* Model | 

saialiaae CCI-100 5%", 40 Track (102K) $299 
ADD-ON DRIVES FOR ZENITH Z-89 
CCI-189 5%", 40 Track (102K) $389 
Z-87 Dual 5%4” system $995 


External card edge and power supply included. 90 day warranty/one 
year On power Supply. 


CORVUS 5mg $3089 10mg $4489 Mirror $699 
RAW DRIVES 8” SHUGART 801R $399 
5%” TANDON $ CALL POWER SUPPLIES $CALL 
DISKETTES — Box of 10 

5%," Maxell $40 BASF/Verbatim $26.95 
8” Maxell $45 BASF/ Verbatim $36.00 
PLASTIC FILE BOX-Holds 505%” diskettes $19.00 
PLASTIC LIBRARY CASE 5%” $3.00 8” $ 4.00 
HEAD CLEANING DISKETTE $25.00 
FLOPPY SAVER $10.95 RINGS $ 6.95 
16K RAM KITS 2 for $37 $19 
200ns for TRS-80*Apple Il, (specify): Jumpers $2.50 
COMPUTERS/SYSTEMS 

ARCHIVES 64K, 2-Drives, 77 Track SCALL 
ALTOS ACS8000 Series SCALL 
ZENITH 48K, all-in-one computer $2200 
ATARI 400 $ 359 800 $ 789 
MATTEL INTELLIVISION $ 259 
APPLE PERIPHERALS S$CALL 


SYSTEM SPECIAL 
Apple II Plus 48K w/drive and controller. Epson MX-80 printer and 


interface. SUP-R Mod RF Modulator: List$2965 You Pay $2295 
TERMINALS 

ADDS Viewpoint SCALL 
ZENITH 2-19 $ 725 
TELEVIDEO 910 $ 559 920C $729 950 $ 939 
IBM 3101-10 $1189 


S-100 CALIFORNIA COMPUTER SYSTEMS 


MAINFRAME $359 Z80 CPU $ 269 
64K RAM $599 FLOPPY DISC CNTRL $ 359 
INTEGRATED SYSTEM W/INTERNAL CABLES, TESTED $1975 
2P + 2S I/O $ 269 
4 PORT SERIAL I/O $ 249 
4 PORT PARALLEL I/O $ 179 
CABLES SCALL 
CASIO CALCULATORS 

POCKET COMPUTER FX702 $199.00 
DESK PRINTER/CALCULATOR FR100 $ 79.95 
SCIENTIFIC CALCULATOR FX8100 $ 
GAME WATCH CA90 Plastic $ 49.95 
GAME WATCH CA901 Steel $ 69.95 
SPORT WATCH AX210 Calendar $ 59.95 
BUSINESS SOFTWARE 

WORDSTAR for Apple II $ 329 
WORDSTAR for Zenith Z89 $ 329 


NEC SPINWRITER 
PRINTERS 7710 R.O. Par $2395 
bb on Saad 7710 R.O. Par witractor $2595 
~ aie 7720 KSR wtractor $2795 
7730 R.O. Ser $2395 
~ 7730 R.O. Ser witractor $2595 
NEW 3500 Series SCALL 
EPSON MX-70 Mx-80 NiX-80FT MX100 SCALL 
PAPER TIGER 
IDS 445 Graphics & 2K buffer $ 639 
IDS 460 Graphics & 2K buffer $ 799 
IDS 560 Graphics $1049 
ACCESSORIES SCALL 
ANADEX DP-8000 $849 DP-9500/01 $1295 
OKIDATA 
Microline 80 Friction & pin feed SCALL 
Microline 82 Friction & pin feed $SCALL 
Microline 83 120 cps, uses up to 15” paper $SCALL 
Call for new Microline series! 
CENTRONICS 739, new model with graphics $ 739 
C. ITOH 
Starwriter! 25 cps, parallel interface $1439 
Starwriter! 25 cps, serial interface $1495 
Starwriter Il 45 cps, parallel interface $1770 
Starwriter Il 45 cps, serial interface $1870 
AXIOM GP-80M $ 319 
DATA SOUTH  180cps SCALL 
MONITORS 
BELL & HOWELL 9” B&W BHD911 $155 
LEEDEX 12”°B&W $129 12” Green Screen $159 
13” Color $329 
SANYO 9”"B&W~ $149 12” Green Screen $238 
12" B&W = $219 13” Color $399 
ZENITH 13” Color $349 12” Green Screen $129 
TELECOMMUNICATIONS 


LIVERMORE STAR MODEM 2-year guarantee $125 
UNIVERSAL DATASYSTEMS UDS103LP $149 UDS103JP $215 


NOVATION CAT $139 D-CAT $149 
AUTO-CAT $199 APPLE CAT II $339 
D.C. HAYES SMART/STACK MODEM $235 
MICRO-MODEM II $295 
CCI Telnet Communications Package $135 


APPLE ACCESSORIES AND SOFTWARE 


Mfr. by:Microsoft - Mountain Computers - Videx - CCS - Personal Software 


VISICALC $185.00 VISIDEX $159.00 
VISITERM $119.00 VISIPLOT $139.00 
Z-80 SOFTCARD $259.00 VIDEX BOARD $249.00 
KEYBOARD ENHANCER $110.00 16K CARD $159.00 
APPLE JOYSTICK $ 49.00 SUP-R FAN $ 39.00 
SUP-R MOD $ 25.00 CCSCARDS $ CALL 
APPLE CARDS $CALL ASCII EXPRESS $ 59.00 
SUPERCALC $199.00 ALF9 VOICE BOARD $149.00 
CPS MULTIFUNCTION CARD $199.00 
ENTERTAINMENT 

Mfr.by:OnLine = - Broderbund - Sirius - California Pacific 
FLIGHT SIMULATOR $29.00 SARGON Il $29.00 
WIZARD & PRINCESS $28.00 ABM $21.95 
MYSTERY HOUSE $24.00 GORGON $34.95 
HI-RES FOOTBALL $35.00 MICROPAINTER $29.00 
RASTER PLASTER $25.95 APPLE PANIC $27.95 
SPACE EGGS $17.95 MATTEL GAMES $27.00 


For fast delivery, send certified checks, money orders or call to arrange direct bank wire transfers. Personal or company checks require two 
to three weeks to clear. All prices are mail order only and are subject to change without notice. Call for shipping charges. 


send for FREE Catalogue 


DEALER (NATIONAL/INTERNATIONAL) INQUIRIES INVITED 


The CPU SHOP 


5 Dexter Row, Dept. PCG12M 
Charlestown, Massachusetts 02129 
Hours 10AM-6PM (EST) Mon.-Fri. (Sat. till 5) 


Circle 24 on inquiry card. 


TO ORDER CALL TOLL FREE 1-800-343-6522 


TWX: 710-348-1796 Massachusetts Residents call 617/242-3361 


Technical Information call 617/242-3361 
Massachusetts Residents add 5% Sales Tax 
Tandy Corporation Trademark/® Digital Research 


master charge 


a 
VISA’ 
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Printers: 


by George Stewart 


The printed word is a _ tangible, 
dependable form of information. Once 
you have it on paper, you can do a 
great deal with the information —study 
it and make corrections, show it to 
another person, or put it aside with no 
reason to doubt that you'll be able to 
retrieve it next week or next year. 

The printed word also has character. 
You can feel its texture and weight. 
Newsprint, bond, computer printout, 
slick magazine stock . . . the paper itself 
contributes to the idea conveyed. After 
several persons have read a paper, it ac- 
quires.a history of handwritten com- 
ments, creases, thumbprints, etc. 
(“Hmmm. Robert was eating cinnamon 
toast while he read this.”) 

And the printed word has authority. 
Ideas, agreements, calculations, 
descriptions, when printed, become 
documents. Printed words will not re- 
arrange themselves, change meaning, 
or dissolve into gibberish. (This cannot 
always be said for oral information or 
information stored inside a computer.) 
The printed word is like hard currency. 

Yes, you need a printer for your com- 
puter system. To state the case prac- 
tically, a printer gives you the following 
benefits: 

eProgram listings and data reports 

are easier to read on paper than on 

display screens. 


George Stewart is a technical editor for Popular 
Computing. 
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Why You Need One. 
How to Choose One 


eHaving hard copy protects you 
against the loss of programs or data 
due to equipment failures and power 
outages. 

eCommunications between people 
are more effective when printed than 
when displayed on a 
screen. 

eSome uses—like printing payroll 
checks —require a printer. 


computer 


a set of limitations. Sound negative? 
Well, nobody has yet invented the 
universal, all-purpose, unlimited 
printer. And if someone does, who'll be 
able to afford it? So choose your limita- 
tions carefully. 

-What’s important to you? Decide on 
your top priority first. Is it: 

eletter-quality printing 

®preatest speed 


RA ee ea ee Oe ee 
The differences between printers are 
significant— perhaps more so than the 


differences between computers. 
aa ae 


If you still need convincing, talk to 
someone who has done without a 
printer. These deprived computerists 
are easy to spot: bloodshot eyes, stiff 
necks, cuffs and shirttails covered with 
scribbled program line numbers, page 
references, file names, and other details 
to be remembered when no printer is 
available. 

Of course you need a printer! 


Choosing a Printer 

Choose a printer carefully. The dif- 
ferences between printers are significant 
—perhaps more so than the differences 
between computers. Software can mask 
differences between computers, but not 
between printers. Think of it this way: 
in selecting a printer, you are choosing 


elowest cost for hard copy in any 

form 

®special capabilities like graphics or 

plotting 

There’s a definite trade-off between 
speed and quality of printing. Some 
manufacturers have dealt with this 
limitation by incorporating two modes 
into a single printer: one creates well- 
defined characters but is relatively slow; 
the other is much faster but less 
readable and appealing. 

If you plan to use your printer for 
word processing—business letters, 
reports, manuscripts, newsletters, and 
other reading matter—quality of print- 
ing should be a top priority. This also 
holds true if you are creating camera- 
ready copy for reproduction. 


The MX-100. 


Our MX-80 was a pretty tough act to follow. I mean, 
how do you top the best-selling printer in the world? 

Frankly, it wasn’t easy. But the results of all our 
sleepless nights will knock your socks off. 

The MX-100 is a printer that must be seen to be be- 
lieved. For starters, we built in unmatched correspon- 
dence quality printing, and an ultra-high resolution bit 
image graphics capability. Then we added the ability to 
print up to 233 columns of information on 15” wide 
paper to give you the most incredible spread sheets 
you're ever likely to see. Finally, we topped it all off 
with both a satin-smooth friction feed platen and fully 
adjustable, removable tractors. And the list of standard 
features goes on and on and on. 

Needless to say, the specs on this machine — and 
especially at under $1000 —are practically unbelievable. 
But there’s, something about the MX-100 that goes far 


Not just better. 


Bigger. 


beyond just the specs; something about the way it all 
comes together, the attention to detail, the fit, the feel. 
Mere words fail us. But when you see an MX-100, you'll 
know what we mean. 

All in all, the MX-100 is the most remarkable printer 
we've ever built. Which creates rather a large prob- 
lem for those of us at 
Epson. 

How are we going to 
top this? 


Your next printer. 


EPSON 


EPSON AMERICA, INC. 


3415 Kashiwa Street * Torrance, California 90505 « (213) 539-9140 
See the whole incredible Epson MX Series of printers at your Authorized Epson Dealer. 
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EXCITING NEWS FOR TRS-80° MODEL III USERS! 


Standard & Poor's unique software and 


data system—STOCKPAK—can help you 


manage your investments like 


a Wall Street Professional! Now for 


STOCKPAK not only delivers a “stand-alone” Port- 
folio Management System but also gives you the soft- 
ware for Standard & Poor’s monthly Common Stock 
Data Service (available to TRS-80 owners on a sub- 
scription basis). With STOCKPAK and the Data Ser- 
vice you command one of the most powerful and 
versatile investment tools available. 


Here’s How STOCKPAK Will Help You: 


A 900 COMPANY DATA BASE SERVICE 


Monthly Data Service subscribers receive a diskette 
containing 30 vital financial items on 900 of the most 
widely traded stocks (S&P “500” and 400 NYSE, ASE 
and OTC issues). Accompanying this monthly diskette 
is an Investors Newsletter highlighting important fi- 
nancial news and investment strategies, with sugges- 
tions for maximizing the usefulness of the system. 


STOCKPAK SELECTION SYSTEM 
The heart of STOCKPAK is a powerful, analytical 


stock selection tool which enables investors to choose 
stocks which meet their investment criteria. For exam- 
ple, you may wish to select only those oil and gas stocks 
with price/earnings ratios of less than 7 and yields of 6% 
or more. Once a group of stocks has been selected, you 
can store it as a separate data file for continuing use. 


REPORT WRITER 


You can define the report formats you would like to 
see on those stocks meeting your investment objec- 
tives. Hundreds of calculations and ratios that you 
define can be sorted, averaged or totalled, and dis- 
played on video screen or optional printer. 


TRS-80 Model | and Model Ill users too! 


Sree 
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PORTFOLIO MANAGEMENT SYSTEM 


Now you can effectively evaluate and manage your 
own stock portfolio of up to 100 securities with as many 
as 30 transactions for each. You can record “buy” and 
“sell” transactions, price and dividend information and 
stock splits for instant retrieval, for record keeping and 
tax purposes. You can measure actual performance or 
create hypothetical situations to help you make “buy” 
or “sell” decisions. 


HOW TO ORDER STOCKPAK 
STOCKPAK is designed exclusively for TRS-80 


users with 32K business systems with two mini-disk 
drives. You can obtain the basic software and sample 
Data Base, plus a comprehensive User’s Manual from 
your local Radio Shack Store for only $49.95. The 
STOCKPAK Monthly Data Updating Service can be 
ordered directly from Standard & Poor's for $200 an- 
nually, or from the order form provided in the basic 
package you purchase from Radio Shack. 


sy 


Standard & Poor’s Corporation 
25 BROADWAY, NEW YORK, NY 10004 (212) 248-3993 /3374 
Circle 105 on inquiry card. 


If your printer will be used for data 
processing—lengthy accounting 
documents, inventories, program 
listings, and other high-volume 
material—you should get the fastest 
printer you can afford. You don’t want 
to spend much time waiting for your 
computer to finish a printing job so you 
can continue with your work. 

If you’re going to us 
your own convenience—record keep- 
ing, program development, and infor- 
mal word processing—cost should be 
the primary factor. Last, if you have a 
special application, it may preempt all 
other considerations. 

After you’ve established priorities, 
you're ready to start looking at printers. 


What Kind Is It? 

There are two key questions to ask 
when looking at printers: 

eDoes it print dot-matrix or fully 

formed characters? 

eDoes it use plain or special paper? 

Dot-matrix characters are made up of 
dots (surprised?). The amount of detail 
in each character is limited by the den- 
sity of the matrix used. (See text box 
below for further explanation.) Fully 
formed characters, on the other hand, 
consist of solid lines. The characters in 
this article are fully formed. 

Most plain-paper printers transfer 
characters onto the page by striking an 
ink ribbon against the paper, or vice 
versa; for this reason, they’re called im- 


What’s a Dot Matrix? 


feito AA ERM FUE WRI y cnenen eat 


aati ahaa haleeti anata 


(Radio Shack Daisy Wheel II). 


pact printers. Special-paper printers use 
other means (heat, electrical current, or 
chemical action). 

In this article, we’re going to discuss 
printers that are affordable, available, 
and intended for use with personal 
computers—the kind you'll find at com- 
puter stores. We’re not going to discuss 
printers that cost more than $2000, 
retrofits for office typewriters, build-it- 
yourself printers, laser printers, or ink- 
jet printers. Some of these excluded 
units may be interesting to read about, 
but we're trying to be practical. 

That leaves us with four types of 
printers, which cover a tremendous 
variety of features and capabilities: 


It's a pattern of dot positions. For example, a sheet of graph paper can be con- 
sidered a very dense dot matrix. Dense means there are a lot of dot positions on it, 
allowing a great deal of detail in each character. 

The most common dot matrix is 5 by 7. That's five columns, each containing seven 
dot positions. The figure above compares three different dot densities (5 by 7, 5 by 8, 


and 9 by 9). 


lreeryartime oa 


Daisy-wheel printers provide the best-quality printing for correspondence and word processing 


daisy-wheel impact, dot-matrix impact, 

thermal, and electrographic. 
Daisy-wheel printers ideal 

letter-quality output. They produce ful- 


are for 
ly formed characters as clear and crisp 
as those of typewriters. The print ele- 
ment looks like a daisy with type 
characters at the tips of its elongated 
petals. The wheel rotates at high speed, 
and a hammer strikes the appropriate 
character as it passes by. The print 
wheels are easily removable and are 
available in several styles and sizes. 

Daisy-wheel printers are slower than 
other printers—from 30 to 55 charac- 
ters per second (cps). They also are ex- 
pensive—from $1500 to $2000 and up. 
For top-quality word processing, you 
can’t beat a daisy-wheel printer —if you 
can afford one. 

Dot-matrix impact printers 
most versatile and popular group. Let- 
ters are formed on a 5 by 7 or 5 by 8 
matrix (five vertical columns, each con- 
sisting of up to seven or eight dot posi- 


are the 


tions). More recent models have several 
character styles and sizes, including 
high-density matrices of up to 9 by 9. 
Some can even plot points and create 
high-resolution graphics. 

Generally, dot-matrix characters are 
not as easy, or not as pleasing, to read 
as fully formed characters. However, 
some recent units have a letter-quality 
mode in which the dots overlap to ap- 
proximate fully formed characters. Dot- 
matrix printers are fast, ranging from 
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For data processing, you'll probably want a 
high-speed, dot-matrix impact unit. This one 
can handle paper up to I5 inches wide (Radio 
Shack Line Printer VI). 


100 to 180 cps. These printers come in a 
wide price range, from under $500 to 
well over $2000 for high-speed, data- 
processing models. With such a wide 
range of prices and capabilities, dot- 
matrix printers can be considered for 
almost any data-processing, word-pro- 
cessing, or general home use. 

Thermal printers are among the most 
affordable (under $200). They produce 
a dot-matrix character on special heat- 
sensitive paper. [hey can be fast (up to 
160 cps), quiet, and are usually prob- 
lem-free because of few moving parts. 
On the negative side, the paper is more 
expensive than plain paper and some- 
times in limited supply. Furthermore, 
thermally printed documents will fade 
if not stored properly. Thermal printers 
are worth considering for uses that will 
not consume much paper. 

Electrographic printers, like thermals, 
require special paper. In this case, the 
paper has an aluminized surface. The 
printer creates a dot-matrix character 
on the paper by passing a small current 
through it, burning away the coating to 
expose the darker background. If you’re 
not used to reading on this kind of 
paper, it can be distracting. Like ther- 
mal paper, aluminized paper is relative- 
ly expensive. These printers are fast (up 
to 200 cps) and inexpensive (under 


$500). 


Is It Computer Compatible? 

You're almost ready for that shop- 
ping trip. But first you need to know 
about a little thing called an interface. 


Two affordable dot-matrix impact printers. Both have several character sizes and styles, including 
graphics (Epson MX-80 and Radio Shack Line Printer VII). 


Before your computer can begin out- 
putting to a printer, the two units must 
be connected. (ESP is available only on 
the mythical omni-printer.) That seems 
obvious, but there’s a lot more to it 
than simply connecting a bunch of 
wires. There are matters of voltage 
levels, timing, protocol (which device 
says “hello” first), etc. All of these items 
are handled in the interface. 

There are two major interfaces for 
computer-printer communications, 
serial and parallel. The difference be- 
tween them is not important right now; 
just find out the kind your computer 
has and make sure the printer you buy 
has the same kind. Also, be sure to buy 
cables specifically designed for connec- 
tion to your computer. 


Evaluating Printers 

Okay. You’re in the computer store. 
You’ve determined what kind of 
printer you're interested in, and you 
know it’s compatible with your com- 
puter. How do you compare one 
printer with another? We'll list the fea- 
tures to look for and offer some sugges- 
tions on weighing one against another. 

Speed: Printer speed is given in char- 
acters per second or lines per minute 
(lpm). Most printers in the personal 
computer market use cps. Printers that 
Output an entire line at once (or appear 
to do so) use lpm. 

One 8'4-by-ll-inch page of double- 
spaced text contains approximately 
1800 characters. A 30 cps printer does a 
page in one minute, or thirty pages in 
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Now NRI takes you inside the 


new TRS-80 Model Ill microcomputer 


fotrain youathomeas the 


new breedo computer specialist! 


NRI teams up with Radio Shack 
advanced technology to teach 
you how to use, pro and 

service state-of-the-art 

microcomputers... 

It's no longer enough to be just a 
programmer or a technician. With mi- 
crocomputers moving into the fabric of 
our lives (over 250,000 of the TRS-80™ 
alone have been sold), interdiscipli- 
nary skills are demanded. And NRI can 
prepare you with the first course of its 
kind, covering the complete world of 
the microcomputer. 

Learn At Home 

in Your Spare Time 

With NRI training, the programmer 
gains practical knowledge of hardware, 
enabling him to design simpler, more effec- 
tive programs. And, with advanced pro- 
gramming skills, the technician can test 
and debug systems quickly and easily. 

Only NRI gives you both kinds of 
training with the convenience of home 


Training includes new TRS-80 Model III micro- 
computer, 6-function LCD Beckman multimeter, 
and the NRI Discovery Lab with hundreds of tests 
and experiments. 


(TRS-80 is a trademark of the Radio Shack division of Tandy Corp.) 


Send for Free Catalog... 
No Salesman Will Call 

Get all the details on this exciting 
course in NRI’s free, 100-page catalog. It 
shows all equipment, lesson outlines, and 
facts on other electronics courses such as 
Complete Communications with CB, 
TV/Audio and Video, Digital Electronics, 
and more. Send today, no salesman will ever 
bother you. Keep up with the latest technol- 
ogy as you learn on the latest model of the 
world’s most popular computer. If coupon 
has been used, write to NRI Schools, 3939 
Wisconsin Ave., Washington, D.C. 20016. 


study. No classroom pressures, no night 
school, no gasoline wasted. You learn at 
your convenience, at your own pace. Yet 
you’ re always backed by the NRI staff and 
your instructor, answering questions, giving 
you guidance, and available for special help 
if you need it. 
You Get Your Own Computer 
to Learn On and Keep 
NRI training is hands-on training, 
with practical experiments and demonstra- 
tions as the very foundation of your knowl- 
edge. You don't just program your computer 
you go inside it...watch how circuits in- 
teract...interface with other systems... 
gain a real insight into rea ee 2 NS A eT SE SE 


School NK wate 
NRI Schools vg ENC 
a McGraw-Hill Continuing p a 
; Education Center ay 
| 3939 Wisconsin Avenue i: ee 
anil 


All career courses 
approved under Gl bill. 
OO Check for details 


You also work 
with an advanced liquid 
crystal display hand- 
held multimeter and [ NO SALESMAN WILL CALL. 
the NRI Discovery Lab, i Please check for one free catalog only. 
performing over 60 


Washington, D.C. 20016 


i CO Computer Electronics including CZ Basic Electronics 
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to use and keep. 


OD Air Conditioning, Heating 
Refrigeration, & Solar Technology 
OC Building Construction 
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| Accredited by the Accrediting Commission of the National Home Study Council 177-121 


half an hour. A 150 cps printer does a 
page in twelve seconds, or thirty pages 
in six minutes. (But remember, when 
youre waiting for a printout, apparent 
time = 2 x actual time!) 

After you’ve found out the speed, 
look for features that make the most of 
that speed, or in computer lingo, in- 
crease the printer’s throughput. Bidirec- 
tional printing is one example. The 
printer outputs one line from left to 
right, the next from right to left, then 
left to right, and so forth. This 
minimizes the time the print head is 
moving around without actually put- 
ting characters on the page. 

Logic seeking is another wrinkle in the 
speed game. It means that a printer can 
go directly to the first actual print posi- 
tion on the next line—it doesn’t have to 
start at the extreme left or right margin. 
Put the last two features together and 
you have a bidirectional, logic-seeking 
printer; if that doesn’t impress your 
friends, nothing will. 

In normal text, there is a lot of white 
space — paragraph indents, tabulations, 
double-spacing, and spacing at the top 
and bottom of pages. Some printers 
can logically sum the characters that 
produce blank spaces. For example, us- 
ing logically summed spaces, a printer 
will do a paragraph indent in one con- 
tinuous motion, rather than going one 
space at a time. Using logically summed 
line feeds, a printer can skip six lines in 
a continuous motion, rather than in six 
separate line advances. 

Character sets: Until recently, afford- 
able printers could produce only upper- 
case letters, numbers, and punctuation 
symbols. But lowercase letters are now 
available on most units. Many offer a 
standard set of 96 characters called 
ASCII (stands for American Standard 
Code for Information Interchange). An 
increasing number of dot-matrix 
printers also offer graphics and special 
characters. 

Individual character styles vary wide- 


ARCDEFGHI JELMNOFORSTUVWKYZ 
abcdefghi jklmnopar stuvwx yz 


Figure |: High-density, dot-matrix printing can 
be quite readable. 


I"#SS&'()*+,-. /0123456789: ; <=>? @ABCDEFGHIJKLMNO 
PQRSTUVWXYZ[\]*_~ abcdefghi jk lmnopaqrstuvwxyz{ | }7~ 


I"#SS&"() *+,—-. /0123456789: ; <=>? @ABCDEFGHIJKIMNO 
PORSTUVWKYZI \]*_~ abedefghi jk Imnopgrstuvwxyz { | }~ 


"HS & &"()*¥+,-./0123456789::<=>? @ABCDEFGHLJ K LMNO 
PQRSTUVWXY2ZI\)* > abedefghijklmnoparstuv wxy2{|}7 


Figure 2: Daisy-wheel printers usually offer these character sizes (from top to bottom): pica, elite, 


and proportional. 


ly and are subject to your own taste. 
However, one detail deserves attention 
here—lowercase descenders. Descenders 
are the tails on the letters “g,” “j,” “p,” 
“q,”’ and “y.” Normally, these drop 
below the baseline of the other letters. 
But in many lower-density, dot-matrix 
printers the descenders are not “true,” 
i.e., the letter is raised so the descender 
rests on the baseline. If you find this 
annoying, look for a printer with true 
descenders. 

You should also consider the charac- 
ter sizes available on the _ printer. 
Measured in characters per inch (cpi), 
standard sizes are 10 (pica), 12 (elite), 
and 16.7 (condensed). Pica type is stan- 
dard for data processing and general 
purposes. Elite is often used in business 
letters and legal documents. Con- 
densed is useful when you want to pack 
many characters onto each line, for ex- 
ample, when you need to print 132-col- 


parison. This spacing allows more 
characters per line but does not appear 
condensed. For text, it is also easier on 
the eyes. For tables, columned reports, 
and program listings, monospacing is 
preferable. 

Control codes: In addition to printing 
characters, many printers perform a 
variety of functions under computer 
control. The most common and useful 
are: 

@backspace (allows overstriking for 

boldface and special effects) 

®tabs (positions are fixed or set by the 

computer) 

form feed (automatically advances 

the paper to the beginning of the 

next form) 

*line feed without carriage return 

and vice versa (for special effects and 

timesaving) 

®bell or tone signal (the only way 

some systems can get your attention!) 


Dot-matrix impact printers are the most 


versatile and popular group. 
CC 


umn tables on 8-inch lines. Many dot- 
matrix printers also offer extended 
characters (5 cpi, 2.5 cpi); these are nice 
for headings. 

If you do word processing, a useful 
feature is proportional spacing. The pica, 
elite, and condensed characters are all 
monospaced: each character takes up 
the same space. With proportional 
spacing, however, the space used by 
each character is proportional to its 
shape. For example, the letter “i” re- 
quires less space than the letter “m.” 
The text you are reading is propor- 
tionally spaced. See figure 2 for a com- 


Paper: What size paper can a printer 
handle? How many characters will fit 
on one line of that paper? Printers are 
often rated in columns per line; this is 
the same thing as characters per line. 
Can the printer operate page after page 
without your assistance, or do you need 
to feed it one sheet at a time? Ask these 


i et ee 
Figure 3: Many dot-matrix impact printers can 


produce graphics like these, as well as text 
characters. 
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MOD III PLUS 


Now You Can Save 


$500 over comparable model. 


51998 


We have talken the basic 16K Model Ill expanded 
the memory to 48K and added our MTl Double 
Density, Dual Disk Drive system. System is fully 
compatible with Radio Shack DOS and peripherals. 
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MOD. III/280 


Our largest MOD Ill, approximately 1.5 mega bytes of storage, 
utilizes 2 dual headed 80 track, double density disl< drives. 


Complete with manuals and professional operating system. 
Microsystems DOS plus 3.3. 


527199 


MT! MOD III, SALES, PARTS & SERVICE CENTERS-INDEPENDENT DEALERS 


PHOENIX, AZ 
SIERRA VISTA, AZ 


(602) 244-9739 
(602) 458-2479 
(602) 839-0546 
(602) 323-939 1 
(714) 773-0240 
(213) 332-4088 
(714) 356-5185 
(213) 673-3295 
(805) 942-5747 
(805) 486-5837 
(714) 275-4243 
(408) 946-1265 
(408) 427-0836 


SAN DIEGO, CA 
SAN JOSE, CA 
SANTA CRUZ, CA 


nlf 


Circle 45 on inquiry card. 


WALNUT, CA (714) 594-8311 
FORT COLLINS, CO ... (303) 221-1776 

(203) 445-5166 
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MICROCOMPUTER TECHNOLOGY INC. 
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questions when shopping for a printer. 

Thermal and electrographic papers 
are almost always narrow (40 or fewer 
characters per line) and usually come 
on a roll. 

If you’re looking at impact printers, 
you'll have more choices in terms of 
paper size and handling. For word pro- 
cessing, 8'2-inch-wide paper is stan- 
dard. It allows 80 characters per line at 
10 cpi. If the printer has a 16.7 cpi 
mode, you can get 132 characters onto 
one 8-inch line. For data processing in 
an office environment, printers should 
be able to handle paper up to 15 inches 
wide. 

Three methods of paper handling are 
available: friction feed (as on type- 
writers), pin feed, and tractor feed. 
With friction feed, the paper is in sheets 
or on aroll. With pin and tractor feed, 
the paper is continuous and fanfolded, 
with holes along each margin. Pin-feed 
systems have guide pins on the ends of 
the platen; tractor-feed mechanisms are 
external and often more reliable than 
pin feed. Most dot-matrix impact 
printers are equipped with both friction 
and pin feed. Many friction-feed, daisy- 
wheel units have optional tractor at- 
tachments. 

One problem with friction feed is 
paper alignment. During long runs us- 
ing rolls or other continuous paper, the 


paper tends to creep to the left or right. 
There may also be some vertical slip- 
page. This is acceptable in most per- 
sonal computer applications, but not in 
repetitive-forms printing where margins 
are critical. 

To eliminate the problems of align- 
ment and manual paper loading, you 
should get a printer with a pin-, 
tractor-, or automatic-sheet feed 
mechanism. Theoretically, such devices 
allow you to leave while your printer 
completes a lengthy job. When you 
return, the output should be waiting 
for you in a nice, self-folded stack, with 
margins exactly where you set them. 
Theoretically. But you'll definitely want 
to watch a few trial runs before putting 
that much confidence in the paper-feed 
system. 

Speaking of confidence, to know 
whether you can really trust a printer 
to behave properly, you must know the 
answer to another question: Does the 
printer talk back to the computer? For 
example, if it’s out of paper or ribbon, 
will the printer stop and inform the 
computer of the problem? And when 
you replenish the paper or ribbon, will 
the printer continue without losing a 
single character or changing the margin 
or forms alignment? These capabilities 
are luxuries for some uses, necessities 
for others. 


After the Honeymoon 

Looking ahead, think about operat- 
ing and maintenance costs, especially 
in terms of the two major consum- 
ables—ribbon (if used) and print heads 
or daisy wheels. Before choosing be- 
tween two similar printers, compare the 
costs of replacing these items. Find out 
the estimated life of each in terms of 
total characters printed. How conve- 
nient is it to replace a ribbon? Can you 
replace the print head, or is that a ser- 
vice center procedure? 


Noise 

This may not seem important in the 
computer store, but it can become quite 
annoying in the home or small office. 
When you compare printers, you'll find 
a wide variation in noise levels. 


Avocado Green or Harvest Gold? 

No, it hasn’t gone quite that far yet. 
You probably won’t have to add this 
factor into your comparisons between 
printers. But as you can see from the 
number of features we’ve discussed, it’s 
getting there. 

We've summarized the printer types 
and features in a shopping checklist. 
Cut it out and take it with you on your 
next trip to the computer store. (And 
watch the salespersons disappear!) 


A Printer Checklist 


ePrice: 
elnterface 
L) Serial Parallel 
eCharacter Formation 
[] Dot Matrix LJ Fully Formed 
ePrinter Category 
(1) Daisy Wheel LJ Dot-Matrix 
Impact 
L] Thermal LJ Electrographic 
@eSpeed: ____s cps 
@ Throughput Enhancements 
LJ Bidirectional LJ Logic-Seeking 
L] Logically Summed Spaces or Line 
Feeds 
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eCharacter Sets 

L] Lowercase L) 96-ASCII 

L] True Descenders L] Graphics 
e@Character Sizes 

L] l0cpU) 1I2cpi 

LJ Condensed LJ Proportional 

Spacing 

eControl Codes Recognized 

LJ Backspace LJ) Tab 

L) Bell LJ Others 
@Paper 

LJ Plain“ Thermal 

LJ Electrographic 


@Maximum Paper Width: inches 


ePaper Handling 


La Rrictionwol lm 
Ey Tractor 1) Sheet 
LJ) Roll LJ Continuous Fanfold 


@Maintenance and Operation Costs 


Ribbon Life: characters 

Print Head or Daisy Wheel Life: 
characters 

Cost of Replacement Ribbon: 

Cost of Replacement Head/Wheel: __ 


e@Noise Level: 
eCommerts: 


COMPARISON SHOPPERS 


ALTENTIUN 


HOW DOES A $299 BYTEWRITER-1 
STACK UP AGAINST A $650 EPSON MX-80? 


The Only 80 Column Dot 
Matrix Printer Under $300. 


Why do we dare to compare the 
Bytewriter-1 to the Epson MX-80, 
the industry leader? Because we 
feel strongly that dollar for dollar, 
the Bytewriter-1 is tough to beat for 
performance and quality. 


Our extensive testing has proved 
that the Bytewriter-1 interfaces 
problem-free to the TRS-80, the 
Apple Il and the Atari 400 and 800. 


We are not going to tell you that the 
Bytewriter-1 is better than the 
MX-80, but by comparison, and for 
half the cost, you get more than a 
reliable printer — you get a great 
value. 


Call or write for more information 
today. 

Comparable features. 
Uncomparable price. 


MICROT Ekkic. 
9514 Chesapeake Drive 
San Diego, CA 92123 
(714) 278-0633 

Outside CA call 

TOLL FREE (800) 854-1081 


TWX. 910-335-1269 


TRS-80 is a trademark of Radio Shack, Div. 
of Tandy Corp. 
ARP Il is a trademark of Apple Computer, 
ne 


Atari 400 & 800 are trademarks 
of Atari, Inc. 


MX-80 is a trademark of 
Epson America, Inc. 


YOU DECIDE! 
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Hooking Your Computer to the World 
by Mark Dahmke and Stan Miastkowski 


In New York, a businessman plan- 
ning a trip dials his phone and places 
the receiver in a box connected to his 
small computer. Minutes later, an up- 
to-date listing of flights to his destina- 
tion appears on his screen. When he 
has chosen the flight he wants, he 
pushes a few buttons and his reserva- 
tion is confirmed. He then makes his 
hotel and car reservations and requests 
a list of restaurant reviews for his 
destination city. Next, he checks the 
progress of the stocks in his portfolio. 
The quotes he sees were updated 
minutes ago. Just as he’s about to hang 
up, he remembers hearing a radio 


Mark Dahmke is consulting editor and Stan 
Miastkowski is managing editor of Popular 
Computing. 


report that quoted a midwestern news- 
paper. With the push of a few buttons, 
he has the complete text of the news- 
paper available to him and is soon 
reading the entire story. 

On a secluded dairy farm tucked 
away in the far northern reaches of 
Vermont, a farmer connects his small 
computer to the telephone lines and 
gets the latest detailed weather report 
and milk prices. Instead of driving to 
the store for the paper, he decides to 
look over the news coming from UPI 
(United Press International). The first 
story he reads concerns an important 
bill passed by Congress five minutes 
before. 

In California, a woman connects her 
small computer to the phone line 
before heading off to her job. Her ap- 
pointment calendar (stored in a huge 


computer complex in suburban 
Washington) reminds her of her dentist 
appointment at ten that morning. She 
then checks her horoscope and.asks the 
computer for a list of other people who 
are connected to the computer. Seeing 
that a friend in Chicago is “on-line,” 
she types a message to him and spends 
the next fifteen minutes “chatting” 
through the keyboard of her small com- 
puter. In the few remaining minutes 
before heading off for work, she checks 
the national classified ads and takes a 
look at career opportunities in the 
Chicago area. 

A researcher in Dallas has been 
assigned to find all available informa- 
tion on the social habits of an obscure 
Asian tribe. Rather than driving to the 
library, she connects her computer to 
the phone and calls up a huge com- 
puter system near San Francisco. She 
simply types in the name of the tribe 
and the words “social habits.” In a few 
seconds, the computer searches 
through billions of records and comes 
up with a list of 57 articles about the 
tribe (perhaps they’re not so obscure 
after all). By pushing a few more but- 
tons, she orders reprints of all the ar- 
ticles, which are delivered with the next 
morning’s mail. 

These scenes don’t come from science 
fiction. All the services listed above 
(and many, many more) are available 
now through the telephone lines. 
They're part of a field called telecom- 
puting (computing at a distance)—a field 
that’s one of the fastest-growing 
segments of the small computer in- 
dustry. Within the next few years, the 
technology of telecomputing will touch 
all our lives by allowing anyone with a 
small computer to hook up to huge 
computer systems and data banks. 

Telecomputing isn’t new. Not long 
after computers came into general use 
in the 1950s, computer companies 
realized they could sell computer time 
to small companies who couldn’t afford 
their own computers. (Remember, 
we're talking about the days when com- 
puters cost millions of dollars.) Thus 
was born the concept of the service 
bureau, whereby hundreds of com- 
panies, connected to a large central 
computer via phone lines, all shared 
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| eats ee ee ee ee ee ee ee ee ee eee eee 


| l¥es. 


| want to turn my microcomputer into a 


powerful information and communications 
system. Send me your free Information Kit. 


| |INo. 


Thanks anyway, I’m already on-line 


with THE SOURCE:" 


If you are not one of the more than 11,000 
microcomputer, data terminal or communi- 
cating word processor owners who already 
subscribe to The Source, send in this coupon 
or call us toll-free. We 
will send you our free 
Information Kit that de- 
scribes the over1200 h. aan 
programs and services | xc 
now available fromThe | sxc 
Source. You'llsee how} = 
easy it is to turn your | 
microcomputer into a 
powerful information 
and communications 
system. Cae ae 

WithTheSource,you} —— 8 
get hundreds of useful | 
services for the home | 
or for helping you run 


your business more S OntEORT You c can nvaat 


current stock prices, make airline reserva- 
tions, find a good restaurant, barter goods 
and services, get up-to-the-minute sports 
and news from UPI. You can communicate 
instantly through electronic mail with branch 
offices and field representatives subscribing 
to The Source; you can create your own bus- 
iness programs,on either a simple or sophis- 
ticated level. 

In addition to all this, you also have access 
to hundreds of easy-to-use data bases, elec- 
tronic games, informative and educational 


The Source is a servicemark of Source Telecomputing Corporation, a subsidiary of The Reader's Digest Association, Inc. 
a es ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee en en ee en ee ee ee eee 


For free Information Kit 
call toll free 1-800°323°-1718. 


Ask for operator 91. In Illinois, 1-800- 942-8881 | 


programs (including lessons in geometry and 
spelling, foreign language drills and math 
reviews), and a unique shop-at-home service 
that lets you buy over 30,000 brand name 
items at discount prices. 

You can do all of this 
easily and inexpensive- 
ly with a local phone 
| call in more than 350 

cities across the coun- 
try, and at a one-time 
subscription fee of only 
$100.00 and usage costs 
as low as $4.25/hour. 

If you'd like to get the 
most out of your per- 
sonal computer or data 
| terminal, call our toll- 
oe free number or send 
for your free kit today. 


: You Rave nothing to lose and a world of infor- 


mation to gain. 


Mail to: Source Telecomputing Corporation, Dept. (FG-5) 
1616 Anderson Road, McLean, Virginia 22102. 


Name 
Company 
Address 


City... ———S———CFsCCSFCTSTSCS Stato Zip 


Telephone ( ) 
Type of Equipment 


LJ 
“SOURCE 
p— 


AMERICA'S INFORMATION UTILITY 


Se eee ee ee 


the mainframe’s mighty processing 
abilities. 

The service bureaus hummed along 
contentedly until the minicomputer ap- 
peared on the scene in the early 1970s. 
As more and more companies bought 
their own small computers, fewer 
turned to the service bureaus. By the 
late 1970s, nearly any company that 
wanted a small computer could afford 
one. 

But the service bureaus, too, began 
changing with the times. Realizing 
there are many functions (including the 
ones described at the beginning of this 
article) that a small computer can’t per- 
form alone, the service bureaus decided 
to offer some of their extra time to users 
of small computers. That decision 
marked the beginning of telecomputing 
for small-computer users—and the 
revolution has barely begun. 


A Look at What’s Available 

Two major companies now offer 
wide-ranging telecomputing services to 
small-computer owners. The Source, a 


subsidiary of Reader’s Digest, is located 
in McLean, Virginia. The second firm, 
CompuServe, operates from computer 
centers in Columbus, Ohio. Both com- 
panies offer services ranging from news 
to games to classified ads to you-name- 
it. 

In addition to the generalists, a grow- 
ing number of companies provide 
specialized telecomputing services 
designed for specific applications. One 
of the oldest is the Dialog Information 
Retrieval Service, whose huge com- 
puter complex is located in suburban 
San Francisco. Dialog was originally 
developed to index and store the hun- 
dreds of thousands of documents 
generated by the space program in the 
1960s. It now offers one primary ser- 
vice—an index of billions of citations 
and abstracts on every imaginable sub- 
ject. Because of the high cost, Dialog’s 
services are used primarily by profes- 
sionals at libraries and universities. But 
the consumer market beckons; Dialog 
is about to introduce a low-cost service 
designed for users of small computers. 


Not dependent on a large computer, 
the computerized bulletin-board sys- 
tems (CBBSs) represent one of the fast- 
est-growing areas of telecomputing. 
Bulletin boards began as message and 
software exchanges for computer clubs 
and hobbyist groups, but their 
numbers have swelled along with the 
ranks of small-computer users. Hun- 
dreds of CBBSs now exist all over the 
country. Many specialize in particular 
areas such as photography, ham radio, 
or aviation. For the latest listing of 
CBBSs, you can call (213) 881-6880, 24 
hours a day. When the system gives the 
message LOGON PLEASE, type CAT. 
The service is provided by Novation 
Inc. of Tarzana, California, a manufac- 
turer of modems. 

Unlike the huge computer systems 
that enable the “big boys” to handle 
thousands of telephone calls at one 
time, a typical CBBS consists of a single 
small computer hooked up to a single 
telephone line. Only one caller at a 
time can get through to read messages 


and add new ones. Best of all, CBBSs 


96 December 1981 © Popular Computing 


Circle 26 on inquiry card. 


PLAN80"™ is anew system that takes the big 
business, big computer approach to computer 
modeling and adapts it to smaller computers, 


which are inherently more friendly and responsive. 


lf you are not already familiar with the world of 
financial modeling you will soon wonder how you 
managed without a system like PLAN8O. If you 
are familiar with the art you will find it incredible 
that a microcomputer can do so much of 
what has previously been the domain of million 
dollar machines. 


PLAN80 WILL DO 99% OF THE JOBS DONE BY 
COMPUTER MODELING SYSTEMS COSTING $50,000 


Apple is a trademark of Apple Computer, Inc. CP/M is a trademark of Digital Research. 
Circle 9 on inquiry card. 


Check your interests: 


LJ Profit Planning 

L] Cash Management 

L] Acquisition Analysis 

LJ Market Simulation 

L] Resource Allocation 

L_] Lease vs. Purchase 
Analysis 

L] Purchase Price Trends 


L] Balance Sheet 
Projection 

L) Cost Center Budgeting 

L) Productivity Trend 
Analysis 

LJ Sales Projection and 
Analysis 

L) Marketing Strategy 
Development 

LJ Capital Project 
Evaluation 


L) Headcount Analysis 
and Control 


L] Cost and Variance 
Analysis 

L] R&D Project Evaluation 

L] Energy Accounting 

L) Cost Estimating 

LJ Consolidations 

L) Tax Planning 


One version of PLAN80, 
distributed by Apple 
Computer, Inc., is available 
from your Apple dealer. 


Suggested retail price of the 
CP/M version, $295. Manual 
alone, $30. Dealer and 
Distributor Inquiries Invited. 
NAME 

TITLE 

PHONE 

COMPANY 


STREET 


CITY STATE ZIP 


For information about the 
CP/M version call or write: 


BUSINESS 
PLANNING 


SYSTEMS 


Two North State Street 
Dover, Delaware 19901 
(302) 674-5500 


are free except for the cost of the long- 
distance phone call. 


Joining the Revolution 

On your end of the telephone line, 
you need three things to hook up your 
small computer to one of the telecom- 
puting services: 

a computer with an RS-232C serial 

interface 

a modem (modulator/demodulator) 

*software that lets your computer act 

as a terminal. 

Although the name sounds threaten- 
ing, an RS-232C serial interface is sim- 
ply a circuit that allows your small com- 
puter to send information over the 
telephone lines. Most personal com- 
puters already have one built in; check 
your instruction manual or call your 
local computer store to find out about 
yours. 

A modem is a device that takes the 
electrical signals put out by your com- 
puter and turns them into tones that 
are sent over the telephone lines. The 
modem also takes the tones sent by the 
computer at the other end and turns 
them into electrical signals your com- 
puter can display on its screen as text. 
There are two types of modems: the 
direct-connect modem and the better- 
known acoustic coupler. When using 
an acoustic coupler, you dial the 
number on your telephone, wait for the 
high-pitched tone indicating the com- 
puter is connected, and put the handset 
into a cradle with rubber cups that 
isolate it from outside sounds. A direct- 
connect modem plugs right into the 
telephone jack, eliminating the distor- 
tion often caused by the telephone 
microphone and receiver. You can 
choose from a bewildering array of 
modems of both types, most selling in 
the $100 to $200 range. 

The third essential for hooking up to 
a telecomputing service is terminal soft- 
ware, a program that disconnects many 
of your small computer’s features and 
makes your computer, in effect, a ter- 
minal of the computer to which you’ve 
hooked up. Most terminal software 
costs less than $25, but advanced 
packages selling for up to $200 can dial 
the phone number and even log onto a 
system. If you’re good at advanced pro- 
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gramming, you can write a terminal 
program yourself. Most companies of- 
fer advanced owner’s manuals that tell 
you how. 


Computing the Cost 

After you have all your equipment. 
together, you'll still meed an account 
number and a password to log onto the 
big systems (unlike the computerized 
bulletin boards, which are free). Fees 
for hooking up to and using telecom- 
puting services can vary widely. In ad- 
dition to the hourly use charge, most 
major services charge a first-time 
hookup fee. The Source’s initial charge 
is $100. For CompuServe, the charge 
varies between $20 and $30 depending 
on the type of terminal or computer 
youll be using. Dialog, whose hourly 
fees are much higher, doesn’t charge for 
hookup. 

After you've paid the initial fee and 
received your account number and 
password, you're almost ready to begin. 
You still need to connect to the big 
computer, which you can do in one of 
two ways. The most obvious way, a 
long-distance telephone call, can get 
very expensive, especially during the 
prime-time hours. As an _ alternative, 
two national networks, Telenet and 
Tymnet, send computer data all over 
the world. The two networks can be 
reached through local numbers in most 
metropolitan areas, but if you don’t live 
in an area where they’re served by a 
local number, it’s usually a short- 
distance call. Most of the major 
telecomputing services are hooked up 
to both, and both charge a flat fee 
regardless of the distance involved. 
Telenet charges $5 an hour, Tymnet, 
$8 an hour. 

Fees for actual use of the computer 
systems vary with the time of day. Dur- 
ing nonprime time (6 p.m. to 5 a.m. in 
your local time zone), CompuServe 
charges $5 an hour. To discourage use 
during prime time, the charge jumps to 
$22.50 an hour. The Source charges 
$4.25 an hour during some nonprime 
hours, and $2.75 from midnight to 7 
a.m. The fee for prime-time use is $15 
an hour. Both services accept major 
credit cards. 

Dialog’s fee structure is more com- 


plicated. Each of the service’s approx- 
imately 130 data bases has a different 
hourly charge, with an average of 
about $75. The hourly charge for 
Dialog’s consumer service is expected to 
be closer to $25 an hour, but details are 
not yet available. 

For now, the major drawback to 
using the information utilities is cost. 
The expense of a_ long-distance 
telephone call, network charge, and 
usage charge can add up quickly, but 
it’s a sure bet some of these costs will 
decline dramatically as more and more 
people begin using the services. And as 
the networks expand, they'll be within 
local calling distance for almost 
everyone. In the meantime, the best 
solution to the shrinking wallet syn- 
drome is to use the services wisely. Get 
on, find the information you need, and 
get off. Think carefully about how 
you ll be using the system. It might be 
cheaper to buy a particular game, for 
example, than to play it over the phone 
lines. 

This article has given you a quick 
overview of telecomputing, but we've 
only scratched the surface of this grow- 
ing field. Next month we'll begin a 
monthly telecomputing column that 
will examine in detail each of the sub- 
jects we’ve mentioned here. If you have 
comments or questions, write to 


Telecomputing, Popular Computing, 
POB 397, Hancock NH 03449. (If 
you're a user of The Source, you can 


send mail to TCG-847.) 
Happy telecomputing! be) 


RES en TN Zee Oe uai vice Sere Levee | 
For more information about the com- 
panies mentioned in this article, write 
TO; 


Source Telecomputing Corp. 
1616 Anderson Rd. 
McLean VA 22102 


CompuServe 

5000 Arlington Centre Blvd. 
Box 20212 | ae 
Columbus OH 43220 


Dialog Information Retrieval Service 
Marketing Department — 

| 3400 Hillview Ave, 

Palo Alto CA 94304 | 


Circle 33 On inquiry card. oo, 


TERMS of SALE: Cash, checks, 


credit cards, or Purchase Orders from 


qualified firms and _ institutions. 
Minimum Order $15.00. 
add 6% tax. 

shipping & handling 
$3.00. Pricing & 
availability subject to change 
without notice. 


California residents 
Minimum 
charge 


Disk Drives 


Handsome metal cabinet with proportionally 
balanced air flow system e@ Rugged dual drive 
power supply @ Power cable kit ¢ Power switch, 
line cord, fuse holder, cooling fan e Never-Mar 


rubber feet @ All necessary hardware to mount 2- | 
8” disk drives, power supply, and fan e Does not | 


include signal cable 
Dual 8" Subassembly Cabinet 


ENID-000420 Bare cabinet ........... $59.95 
ENI)D-000421 Cabinet kit .......... $225.00 
END2900431 Ae Tee $359.95 


8" Disk Drive Subsystems 
Single Sided, Double Density 
END-000423 Kit w/2 FD100-8Ds . $924.95 
END-000424 A & T w/2 FD100-8Ds $1124.95 
END-000433 Kit w/2 SA-801Rs . $999.95 
END-000434 A & T w/2 SA-801Rs $1195.00 


8” Disk Drive Subsystems 
Double Sided, Double Density 
END-000426 Kit w/2 DT-8s $1224.95 
END-000427 A & Tw/2 DT-8s ... $1424.95 
END-000436 Kit w/2 SA-851Rs_ .. $1495.00 
END-000437 A & T w/2 SA-851Rs $1695.00 


QUME DT-8 


8” Double-Sided, Double-Density Disk Drive 
1 Drive ... $524.95 each 
2 Drives $499.95 each 
10 Drives $479.95 each 


Jade Part Number MSF-750080 


SIEMENS 8” 


8” Single-Sided, Double-Density Disk Drive 


1 Drive $384.95 each 
2 Drives . $349.95 each 
10 Drives $324.95 each 


Jade Part Number MSF-201120 


Shugart 801R 


8” Single-Sided, Double-Density Disk Drive 
1 Drive ... $394.95 each 
2 Drives $389.95 each 


Jade Part Number MSF-10801R 


MPI B-51 


5'4” Single-Sided, Double-Density Disk Drive 


1 Drive $234.95 each 
2 Drives $224.95 each 
10 Drives $219.95 each 


Jade Part Number MSM-155100 
END-000213 Case & power supply 


$74.95 | 


oJ.“ DDE; 


Computer Products 


4901 West Rosecrans Ave., Hawthorne, Ca 90250 


BETTER THAN EPSON ! - Okidata 


Microline 82A_ 80/132 column, 120 CPS, 9 x 9 dot 
matrix, friction feed, pin feed, adjustable tractor feed 
(removable), handles 4 part forms up to 9.5" wide, rear & 
bottom feed, paper tear bar, 100% duty cycle/200,000,000 
character print head, bi-directional/logic seeking, both 
serial & parallel interfaces included, front panel switch & 
program control of 10 different form lengths, uses 
inexpensive spuol type ribbons, double width & condensed 
characters, true lower case descenders & graphics 


PRM-43082 with FREE tractor .... $544.95 


Microline 83A_ 132/232 column, 120 CPS, handles 
forms up to 15" wide, plus all the features of the 82A. 


PRM-43083 with FREE tractor .... $774.95 
PRA-27081A Apple card ............ $39.95 
PRA-27082A Apple cable ............ $19.95 


PRA-27087A TRS-80 cable 


INEXPENSIVE PRINTERS - Epson 


MX-70 80 column, 80 CPS, 5 x 7 dot matrix, adjustable 
tractor feed, & graphics 


PRM-27070 List $459 $399.95 


MX-80 80 column, 80 CPS, bi-directional/logic seeking 
printing, 9 x 9 dot matrix, adjustable tractor feed, & 64 
graphics characters 


PRM-27080 List $645 $474.95 


MX-80FT same as MX-80 with friction feed added. 
PRM-27082 List $745 $574.95 


MX-100 132 column, correspondence quality, graphics, 
up to 15" paper, friction feed & adjustable tractor feed, 9x 9 
dot matrix, 80 CPS. 


PRM-27100 List $945 .............. $795.00 
PRA-27084 Serial interface .......... $69.95 
PRA-27088 Serial intf & 2K buffer .. $144.95 
PRA-27081 Apple card .............. $74.95 
PRA-27082 Apple cable ............. $22.95 
PRA-27086 JEEE 488 card .......... $52.95 
PRA-27087 TRS-80 cable ............ $32.95 
PRA-27085 Graftrax II .............. $95.00 


PRA-27083 Extra ribbon 


"Pre 


Dual-Mode 200 - Malibu 
200 CPS/9 x 9 matrix or 70 CPS/19 x 18 matrix for letter 
quality, stores up to 12 different fonts, hi-res dot graphics, 
single sheet and tractor feed, RS-232C and parallel interfaces 
PRM-35200 Dual-Mode 200 $2695.00 


-For Free Catalog- ; 


Just Circle Our Reader Service 


Place Orders Toll Free 
Continental U.S. 
800-421-5500 


Inside California 


800-262-1710 


For Technical Inquires 
or Customer Service call: 


213-973-7707 


Accessories for Apple 


16K RAM CARD - for Apple II 
Expand your Apple to 64K, 1 year warranty 
$129.95 


ee 


Z-80* CARD for APPLE 


Two computers in one, Z-80 & 6502, more than doubles the 
power & potential of your Apple, includes Z-80* CPU card, 
CP/M 2.2, & BASIC-80 


CPX-30800A A &T $299.95 


Co i 


8” DISK CONTROLLER 
New from Vista Computer, single or double sided, single or 
double density, compatible with DOS 3.2/3.3, Pascal, & CPM 
2.2, Shugart & Qume compatible 


IOD-2700A A &T $499.95 


8” DRIVES for APPLE 
Controller, DOS, two 8" double densisty drives, cabinet, 
power supply, & cables 


Special Package Price Kit 


$1399.95 


CPS MULTICARD) - Mtn. Computer 


Three cards inone! Real time clock/calendar, serial interface, 
& parallel interface - all on one card. 


IOX-2300A A & T 


$199.95 


Cr 


HI-RES 12” GREEN - Zenith 


15 MHz bandwidth, 700 lines/inch, P31 green phosphor, 
switchable 40 or 80 columns, small, light-weight & portable. 
VDM-201201 List price $150.00 .... $118.95 


4 MHz 2-80 CPU, 80 x 25 display with graphics and 8 
colors, 32K RAM, 24K ROM, parallel/serial/cassette 
interfaces, upper/lower case, numeric keypad, 1() special 
function keys, uses CP/M 2.2. 

NEC-8001A 32K CPU/keyboard .. $1095.00 
NEC-8012A I/O with 32K RAM ... $695.00 
NEC-8031A Dual disk unit $1095.00 
VDM-651200 12” green CRT $269.95 
NEC-1202D Hi-res RGB color CRT $1045.00 
VDC-651212 12” color monitor .... $479.95 
NEC-9010S CP/M 2.2 for NEC .... $150.00 
NEC-90005 Gen. accting softwr . $375.00 


Modems 


CAT MODEMS - Novation 


CAT 300 baud, acoustic, answer/orginate 
IOM-5200A List $189.95 $149.95 


D-CAT 300 baud direct connect, answer/orginate 
IOM-5201A List $199.95 $169.95 


AUTO-CAT Auto answer/orginate, direct connect 
IOM-5230A List $299.95 $239.95 


Apple-CAT - Novation 
Software selectable 1200 or 300 baud, direct connect, auto- 
answer/auto-dtal, auxiliary 3-wire RS232C serial port for 
printer. 


$325.00 


SMARTMODEM - Hayes 


Sophisticated direct-connect auto-answer/auto-dial modem, 
touch-tone or pulse dialing, RS-232C interface, programmable 
IOM-5400A Smartmodem $269.95 


BOOK Reviews 


The Analytical Engine 

by Jeremy Bernstein 

William Morrow and Co., New York, 1981 
131 pages, softcover, $4.95. 

Reviewed by Beverly Cronin 


For someone whose knowledge of 
computers is limited, say, to recogniz- 
ing the names of the most popular 
brands in magazine ads, The Analytical 
Engine is a great primer. 

From the abacus to artificial intel- 
ligence, Jeremy Bernstein traces the 
evolution of the computer and dis- 
cusses the revolutionary impact it has 
had on society. Along the way, we are 
introduced to common computer terms 
and given a glimpse inside what many 
of us would refer to as that magic ma- 
chine—the computer. 

The Analytical Engine was first pub- 
lished nearly twenty years ago, com- 
piled from a series of articles in The 
New Yorker. Bernstein’s original intent 
was to “demystify” the mystifying. 
“What I tried to do at that time was to 
show that, basically, these machines 
were merely applications of human 
arithmetic skills’—an explanation ade- 
quate for the time, perhaps, but 
simplistic considering today’s sophis- 
ticated applications. Bernstein is well 
aware of this, however. In this revised 
edition he addresses the complex 
nature of computing in the 1980s and 
considers what we might expect in 
years to come. 

Bernstein begins with an account of 
his own introduction to computer pro- 
gramming in a class in the high-level 
language FORTRAN. As he recounts 
problems and solutions he faced in that 
initial effort, we get a step-by-step ex- 
planation of how one approaches using 
a computer and the reasoning behind 
each step. (Bernstein says his first 
lessons in FORTRAN were not too dif- 
ficult. But we suspect that he, as a 
physicist, had an edge over us nontech- 
nical folk.) This breakdown of the com- 
plex process of program writing into 
easy-to-understand steps helps im- 
mensely when one is trying to under- 


100 December 1981 © Popular Computing 


stand just how the computer goes 
about its business of manipulating data. 

For background, Bernstein presents 
the milestones in the development of 
the modern computer. Among these 
are the invention of the slide rule 
(really an analog calculator) in 1622 by 
the English mathematician William 
Oughtred; Blaise Pascal’s mechanical 
adding machine of the mid-seventeenth 
century; and Charles Babbage’s Differ- 
ence Engine, completed in 1822. All 
necessary facts, of course, for anyone 
who would be well versed in com- 
puters. 

Bernstein devotes a great deal of 
space to Babbage, and it’s warranted. 
(Pascal fans, though, will surely bid for 
equal time.) Babbage’s vision was far- 
reaching, indeed. His ideas form the 
foundation on which today’s com- 
puters are built. For example, he 
divided the computer into four main 
parts: store, mill, transfer device, and 
mechanism for input and output. They 
correspond to memory, arithmetic 
unit, control unit, and input and out- 
put devices of today’s computers. Also, 
he envisioned a machine that could op- 
erate on its own, without human inter- 
vention. And he anticipated the ability 
of an automatic computer to perform 
conditional operations (the IF state- 
ments in high-level programming lan- 
guages). But, Bernstein notes, 
“Babbage’s work was forgotten until the 
1940s, when another generation of 
scientists and engineers, struggling 
anew with the problem of designing 
large-scale digital computers, came to 
realize that Babbage, with all his gears 
and cranks, had been there before 
them.” 

Having brought the reader into the 
twentieth century, Bernstein discusses 
the “modern era of mechanical com- 
putation,” whose beginning he dates at 
about 1925. He gives us some back- 
ground on the early work done at Har- 
vard, MIT, and IBM. At this point, 
Bernstein’s personal association with 
pioneers in the field lends color to the 

Continued on page 110 


YES! I'd like to give 
some time to a friend 
and subscriber. 


Gift of Time” 


$25 (5 hours Plus 1 FREE hour) 
$50 (10 hours Plus 2/2 FREE hours) 
$100 (20 hours Plus 6 FREE hours) 


Number of 


Certificates Total Cost 


$25 
$50 


$100 


TOTAL 


*The “Gift of Time” applies to our regular 
Information Service Network connect times 
between the hours of 6 PM to 5 AM local 
time weekdays and all day weekends at 
300 baud or less—and is not applicable to 
any purchase or surcharge costs. 


Buyer's Name: 


(Name) 
(Address) 
(City) 


(State) (Zip) 


Where a “Gift of Time” is being purchased 
for a friend, a certificate will be sent to you 
so it may personally be presented to the 
individual. 


Please check the appropriate box(s): 


[_] | am anon-subscriber to the 
CompuServe Information Service. A 
check or money order for the “Gift of 
Time” Certificate is enclosed. 


[]! am a subscriber to the CompuServe 
Information Service. A check or money 
order for the “Gift of Time” is enclosed. 


[_] This is a gift for a friend. 


[_] This is a gift for myself. 
My user |.D. is as follows, 


Please make check or money order out to 
CompuServe Information Service. Gift 
Certificates must be redeemed by 

March 31, 1982. 


CompuServe 


Information Service Division 
5000 Arlington Centre Boulevard 
Columbus, Ohio 43220 


Circle 12 on inquiry card. 


FOR NEW USERS. 

CompuServe is in the holiday 

mode. If you subscribe to our 

system for the first time in 
November or December, we'll give 
you two free hours of CompuServe 
access time instead of one. That’s 
a $10 savings just to get started. 
So get thee to a Radio Shack 
Store®, get a demonstration, then 
buy the Videotex software package 
for most popular computers 
($29.95) or buy the system without 
software for “dumb” terminals 
($19.95). 

And... once you're a sub- 
scriber, you can clip the adjacent 
coupon and take advantage of our 
second “gift of time’. Good deal? 
You bet! 


Radio Shack is a trademark 
of Tandy Corporation. 


The gifts of time. J 


‘ 
» 
. 
. . 
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BASIC MENU 

@ Electronic mail @ Financial data 
& historical information @ Special 
interest data @ User newsletters 
e@ CB simulation e Newspapers 

@ AP wire © Games @ Plus, when 
you need it, languages, file cre- 
ation & storage (128K free!), soft- 
ware downloading, other services. 
Over 130 separate entries on the 
current menu. 


CompuServe 


Information Service Division 

5000 Arlington Centre Boulevard 
Columbus, Ohio 43220 

(614) 457-8600 (800) 848-8990 


FOR CURRENT 
SUBSCRIBERS. 
You can give a friend and 
subscriber six hours or more 
connect time on CompuServe at 
a savings of 20 to 30% off the 
regular $5.00 per hour rate. See 
the adjacent coupon for actual gift 
certificate values. If you are your 
only friend with a computer or 
terminal, give yourself the gift. 
There will be lots of access time 
over the holidays, and these 
special low prices will let you or 
your friend connect with the 
fascinating world of the 
CompuServe Information Service 
at a substantial savings. 


Circle 12 on inquiry card. 
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EPSON PRODUCTS 


MX 80/70 FRICTION FEED KIT 
by Orange Micro 


HERE AT LAST!A friction 
feed kit for your EPSON 
MX 80/70. The kit allows the 
user to convert his Epson 
orinter to a friction feed and 
pin feed mechanism. 

The friction feed will 
accept single sheets of your 
letterhead, or multiple 
: copy forms such as invoices 
with up to 4-part carbon copies, 

The pin feed replaces the adjustable sprocket mech- 
anism. It allows use of 9%" wide continuous fanfold 
paper which is an industry standard size. 

No drilling required. Installation takes about 30 min- 
utes. All parts are included with easy to follow instruc- 
tions. $75.00. DEALER INQUIRIES INVITED. 


EPSON MX 80/MX 80 FT 


9 x 9 dot matrix - Lower case descenders + 80 CPS 
- Bi-directional, logic seeking - 40, 66, 80,132 columns 
per line - 64 special graphic 
characters - TRS-80 Com- 
patible - Form handling - 
Multi-page printing - Adjust- 
able tractors 
MX 80... . (List $645) $ Call 
Graftrax-80 Dot Graphics 
Upgrade. .. (List $95) $ Call 
MX 80 FT includes Friction 
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EPSON MX 70 


Super low-priced dot res- 
olution graphics : 5 x 7 dot 
matrix - User replaceable 
printhead & Top of Form 
MX 70....(List $450) $ Call 


EPSON MX 100 
Same basic features as 

the MX 80 - PLUS friction 

feed for single sheets - 

PLUS 15” wide carriage 

MX 100... (List $995) $ Call 


Buy your printer....... 


Orange Micro. 


LETTER QUALITY PRINTERS 
VISTA—C. ITOH 


Daisy Wheel Letter 

Quality 25 CPS (Optional 

45 CPS) - Typewriter quality 
- Centronics parallel - RS 

232 Serial (Optional) - Pro- 
portional spacing - Bi-direc- 
tional - Programmable VFU 
- Self test - Diablo compatible - Friction feed (Optional 
tractors) - 136 printable columns - Manufactured by TEC 
VISTA V300 (C. ITOH) Starwriter... ... (List $1895) $ Call 


NEC SPINWRITER 
High Speed Letter Qual- 

ity - 55 CPS - Typewriter 

quality - Bi-directional - 

Plotting & Proportional 

Spacing 

77XX RO, Serial/Paralle! 

ene Ne NAN (List $3055) $2575 

QUME 9/45 typewriter 
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NEW! NEC 8023 DOT MATRIX 


Dot graphics : 100 CPS - Bi-directional, logic-seeking 
- Tractors & friction feed - 5-Alphabet fonts - 8 char- 
acter sizes - Proportional spacing 


NEC 8023 DOT MATRIX .... . (List $795) $ Call 


TELEVIDEO CRT’S 
TVI910, TVI912C, TVI920C, TVI950 — Please call toll 
free. Prices are too low to advertise........$ Call 


NEW! CENTRONICS 739 
(Radio Shack Line Printer IV) 


With graphics and word 
processing Print Quality - 18 
x 9 dot matrix; suitable for 
word processing - Underlin- 
ing + proportional spacing 
- right margin justification - 
serif typeface - 80/100 
CPS - 9%" Pin Feed/Friction 
feed - Reverse Platen 
- 80/132 columns - Top 
of Form 
CENTRONICS 739-1 (Parallel). ....... (List $955) $725 
CENTRONICS 739-3 (Serial)......... (List $1045) $815 


ee 

| “ANADEX 

-.. Dot Graphics, Wide Car- 
5 riage + 11 xQ dot matrix; 
lower case descenders - 

- Dot resolution graphics - Bi- 
"directional logic seeking 
: - Up to 200 CPS - RS 232 
@ wl - Serial & Parallel - Forms 
control - X-ON/X-OFF - Up 
7 a to 6 part copy. 

ANADEX 9501 


_ IDS PAPER TIGERS” 


.(List $1650) $1350 


Dot Resolution Graphics, 
quality print, soeed 9 wire 
staggered printhead with 
lower case descenders ° 
Over 150 CPS - Bi-direc- 
tional, logic seeking - 8 
character sizes; 80-132 col- 
umns « Adjustable tractors 
- High-resolution dot graph- 
ics «+ Proportional spacing 
Pa & text justification 
| 8 ee a Barth be Neue (List $1094) $ Call 


SO Ca on (List $1394) $ Call 
ia. 

INTERFACE EQUIPMENT 

CCS APPLE PARALLEL Interface & Cable. ..... .$150 
a ORANGE INTERFACE for Apple II parallel 
ECE DOAK S Ca bien yi; Piet MB | ACD 
_  MICROTRONICS Atari parallel interface...... 0... $69 
_ TRS-80 CABLES to keyboard or Exp. Interface... $ Call 
~ NOVATION D-CAT direct connect modem........$ Call 


THE GRAPPLER™ 


"APPLE INTERFACE AND CABLE 
__ by Orange Micro 


_ 
a 


The Grappler™ interface 
card is the first to provide 
on-board firmware for Apple 
high resolution dot graph- 
ics. No longer does the user 
need to load clumsy soft- 
ware routines to dump 
screen graphics—it’s all in 
a chip. Actually, it's our 
E-PROM, and it is replace- 


400, IDS Paper Tigers, Centronics 739, NEC Prowriter, 
and future graphic printers. The Grappler™ accepts 18 
software commands including Hi-Res inverse, 90° 
rotation, double size, and much more. Invented by, and 
available from Orange Micro and Orange Micro deal- 
ers only. $ Call for price. 

| “Requires GRAFTRAX 80 


- Clrele 55 on inquiry card. 


with our expertise. 


_ The printer specialists. 


f 4 able to accommodate the Anadex, Epson MX 70, 80% and 


VISIT OUR 
PRINTER PRO SHOPS 


lf you live in California, or are visiting, don't miss our 
two Printer Pro Shops, devoted to and filled with all the 
printers you want. Expert consultation and know-how to 
assist you in getting the best printer for the application. 


SHERMAN OAKS, 13604 Ventura Blvd., (213) 501-3486 
ANAHEIM, 3150 E. La Palma, Suite |, (714) 680-3622 
Store Hours: M-F 10-6, Sat. 10-4 


At Orange Micro our printer specialists fit the right 
printer to your application. Call us today for free consul- 
tation (and don't forget to ask for your free catalog), 


Phone orders are WELCOME; same day shipment. Free use of VISA 
and MASTERCARD. COD's accepted. Personal checks require 2 weeks 
to clear. Manufacturers warranty included on all equipment. Prices sub- 
ject to revision 


CALL TOLL FREE (800) 854-8275 


CA, AK, HI (714) 630-3322. 


Cay 
Se 
@ Orange Micro 


inc. 
3150 hal La Palma, Suite G, Anaheim, CA 92806 


How Should Schools 
Use Computers 7 


The Debate Heats Up 


by George Stewart 


“Computer games are mindless and don’t 
belong in the classroom.” 

“I disagree —they are one of the best ways 
to introduce computers to students.” 


“Put the computers in the math depart- 
ment.” 

“No, put ’em in the English department.” 

“Library!” 


‘I've gotten amazing results with drill- 
and-practice sessions.” 

“What a waste of time—use computers 
to teach problem-solving skills.” 


* *K 


How should computers be used in the 
classroom? That’s what educators are 
arguing about now. Long gone is the 
question “Should we use computers in 
schools?” 

The National Educational Comput- 
ing Conference (NECC), held last sum- 
mer in Denton, Texas, offered a repre- 
sentation of the diverse and often con- 
flicting opinions about how computers 
should be used in schools. More than a 
thousand teachers, administrators, 
educational suppliers, and computer 
representatives gathered for a series of 
lectures, discussions, tutorials, and 
demonstrations. The participants knew 
they had an ideological tiger by the tail, 
and the result was a lively, stimulating 
conference. 


George Stewart is a technical editor for Popular 
Computing. Lorraine Smith is a newsstaffer in the 


McGraw-Hill World News Houston/Dallas Bureau. 
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What Is It? 

Is the computer a new tool or a new 
subject? This is the most fundamental 
issue in the computers-in-education 
debate. Computers can be programmed 
to present information to an individual 
student and then test the student for 
comprehension. The subject matter 
can be anything from English literature 
to computer science itself, and the 
testing can be customized to each stu- 
dent. What is important is that the 
computer is being used as a new tool, a 
new way of teaching. On the other 
hand, computers can also be pro- 
grammed by the student to explore 
ideas and solve problems of his or her 
own choosing—from making a game to 
creating a graphics image on a display 
screen. In this case, the computer is the 
subject of discovery. 

Arthur Luehrmann, founder of 
Computer Literacy, Inc., divides com- 
puter use into three categories: learning 
from, learning with, and _ learning 
about. 

Learning from includes the educa- 
tional approaches known as computer- 
aided instruction (CAI) and computer- 
managed instruction (CMI). In CAI, 
both the subject and tests are presented 
by the computer; in CMI, the subject 
matter is external (in a textbook, for ex- 
ample), and the computer merely 
directs the student’s use of these 
materials, based on the results of tests 
administered by the computer. 

Learning with includes using the com- 
puter for problem solving and carrying 
out simulations. Typical examples are 
using the computer as a high-powered 


Illustration by William Giese 


calculator or using it to predict the 
growth rate of a population of bacteria. 

Learning about takes the computer as 
its subject; this program of learning is 
also called computer literacy, 
Luehrmann’s main interest. In_ his 
words, “The goals of a computer- 
literacy program are to teach program- 
ming and programming skills, new 
ways of thinking, planning skills, and 
debugging strategies.” 


Criticisms of CAI 

For Luehrmann and _ others, the 
problem with CAI and CMI is one of 
resource allocation. Luehrmann put it, 
“When computers are in limited supply, 
CAT is the last thing we should be using 
them for.” These people argue that CAI 
merely replaces or duplicates tradi- 
tional educational tools; computer 
literacy, on the other hand, is a new 
subject that must take priority over all 
other uses of computers in education. 

Some criticism of CAI goes deeper. 
CAI is a poor way to learn, some 
educators claim. Many of the CAI 
packages are simply drill-and-practice 
tools, with the added feature that the 
computer selects problems to match the 
student’s demonstrated mastery of the 
subject. Such programs lead the 
students down predefined pathways in 
which only right answers are rewarded. 
The criticism is that the best kind of 
learning takes place when a student is 
free to pursue all the answers—right 
and wrong—to see where they go. As 
Grayson Wheatley of Purdue Universi- 
ty said, “Learning is best facilitated 
when we assume that individuals con- 
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struct for themselves.” 
Luehrmann believes, “Good teaching 
involves letting people make mistakes.” 


answers 


Criticisms of Computer Literacy 

The learning about approach also has 
its critics and problems. For one thing, 
the goals of a computer-literacy pro- 
gram are often vague. For example, in 
teaching a programming language, are 
we simply conducting a vocational- 
training operation? Many educators 
object to the inclusion of vocational 
training in the core curriculum. As 
James Rutherford said in his keynote 
address to the NECC, “It is not the job 
of the schools to train students for 
jobs.” (Rutherford is an adviser to the 
American Academy for the Advance- 
ment of Science.) 

Some educators and equipment sup- 
pliers completely deny the importance 
of computer literacy. Glenn Polin, of 
the Apple Computer Company, jok- 
ingly compared the computer-literacy 
crisis to the “automobile-literacy crisis.” 
He maintained that in a few years we 
won't need to understand anything 
about computers except how to operate 
them—how to run a particular applica- 
tions program. Polin concluded that by 
the time a computer-literacy program is 
in place in the school system, it will be 
obsolete. 

Compiter-literacy advocates, on the 
other hand, argue that Polin’s defini- 
tion is very limited. They say he is ig- 
noring all the secondary benefits of 
computer literacy, for example, 
Luehrmann’s “new way of thinking.” 

In addition to the major debate on 
how computers should be used in the 
classroom, there are other important 
concerns: 

eWhat should a computer-literacy 

curriculum consist of? 

eWhere does computer literacy fit 

into the existing curriculum? 

eWho should teach the subject? 

Concerning the last two questions, 
many educators believe the computer’s 
place is in the math department. 
Luehrmann thinks this is a serious 
mistake. “Math should be the last ap- 
plication introduced,” he told the 
NECC attendees. According to him, 


English teachers would make wonder- 
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ful computer-literacy instructors, with 
their training in semantics, syntax, and 
communication. 

As for a comprehensive curriculum 
for computer literacy, there isn’t one 
yet. And that puts the computer- 
literacy movement at a disadvantage 
when it comes to software. 

In terms of existing software 
packages, computer-aided instruction 
clearly predominates. Individuals, 
hardware manufacturers, educational 
consortiums, and publishers are all 
stocked with CAI programs on every 
subject from grammar to genetics. 
Why? Because the programmer’s task is 
well defined: take this or that textbook 
and turn it into a computer program. 
Programmers for computer literacy do 
not have that convenience and clarity 
of purpose yet; as a result, there are 
fewer software packages for computer 
literacy. 


Other Issues 

Other unsettled issues relate to the 
equipment itself. When it comes to 
buying computer equipment, schools 
have problems similar to those of in- 
dividuals. Typically, a large purchase is 
involved, and many individuals will be 
affected by it. So the purchases must be 
carefully justified; “I liked that one” 
won't cut it in the school system. 

How do school purchasing agents 
make such momentous decisions? For 
most school equipment, they publish a 
specification of what they want and 
compare bids received. With com- 
puters, it’s not so simple. There are so 


PTArinan 


Langdon/The Bulletir/Sydney from World Press Review 


“Oh, the alphabet and programming 
our microcomputer.” 


many different equipment features and 
designs that no single set of specifica- 
tions will serve as an adequate criterion 
for making a purchase decision. The 
trial-and-error approach may suffice for 
a while, but as more and more school 
systems buy computers, the specifi- 
cations issue could become red-hot. 
Some educators doubt that the com- 
puter in its present configuration is ap- 
propriate for educational use. The key- 
board/video-display console was devel- 
oped more than twenty years ago for 
general data processing. Should it be 
accepted for school use without modifi- 
cation? With computer-aided instruc- 
tion programs, the student rarely needs 
the full power of the keyboard. In 
elementary education, the keyboard 
may actually be an impediment to us- 
ing the system. Low-resolution video 
displays are awkward tools for 
demonstrating geometric and artistic 
concepts. Nonstandard devices—like 
Xerox’s “mouse,” the television-game 
“paddle,” and LOGO’s “turtle”— might 
be better suited for many applications. 
On the other hand, some educators 
do accept the computer in its present 
form. Luehrmann, for example, sug- 
gested that so many jobs of the future 
will involve computer use that “key- 
boarding should be taught to every 
child by the time he or she reaches the 
third grade.” Dallas teacher Coleta 
Lewis recommends the _ use of 
keyboards in early education programs 
because they help teach the alphabet. 


Conclusions 

How will these issues be decided? 
Computer-literacy advocates are def- 
initely the underdogs now. So are the 
proponents of specialized equipment. 
But that’s hardly surprising. Although 
their goals are creative—some might 
even say revolutionary—they are also 
difficult to achieve. On the other hand, 
the CAI and standard equipment 
groups have goals that are more specific 
and achievable. 

As educators develop a more sophis- 
ticated view of computers in education, 
computer literacy should generate a 
great deal of interest. After all, it is 
much more than another method of us- 
ing computers; it is a method of apply- 


The most comprehensive and useful 
computer reference in the world. 


aia LAT RI 


e A mammoth volume covering everything 
from Access Methods to Working Set, in 


1,523 pages, 470 articles and over 1,000 


illustrations, tables and charts. 


e Authoritatively compiled by over 200 
internationally respected authorities. 


4 Good Reasons to Join 


1. The Finest Books. Of the hundreds and hundreds of books submitted to us 
each year, only the very finest are selected and offered. Moreover, our books 
are always of equal ee to publishers’ editions, never economy editions. 
2. Big Savings. In addition to getting the ENCYCLOPEDIA OF COMPUTER 
SCIENCE for $2.95 when you join, you keep saving substantially—up to 30% 
and occasionally even more. (For example, your total savings as a trial 
member—including this introductory offer—can easily be over 50%. That’s like 
getting every other book free!) 

- Bonus Books. Also, you will immediately become eligible to participate in 
our Bonus Book Plan, with savings of 70% off the publishers’ prices. 


4. Convenient Service. At 3-4 week intervals (16 times per year) you will 
receive the Book Club News, describing the Main Selection and Alternate 
Selections, together with a dated reply card. If you want the Main Selection, 
do nothing and it will be sent to you automatically. If you prefer another 
selection, or no book at all, simply indicate your choice on the card, and return 
it by the date specified. You will have at least 10 days to decide. If, because of 
late mail delivery of the News, you should receive a book you do not want, we 
guarantee return postage. 
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Take the 


ENCYCLOPEDIA 
OF COMPUTER 
SCIENCE 


—a $60.00 value— 
yours for only 


O99 


when you join The Library of Computer 
and Information Sciences. You simply 
agree to buy 3 more books—at handsome 
discounts—within the next 12 months. 


Find the answers to virtually all your data processing 
questions in the ENCYCLOPEDIA OF COMPUTER 
SCIENCE. 

Thousands of photos, diagrams, graphs and charts 
completely illuminate the ENCYCLOPEDIA’s clear and 
thorough coverage of every area of the computer sci- 
ences—software, hardware, languages, programs, sys- 
tems, mathematics, networks, applications, theory, history 
and terminology. 

Appendices provide abbreviations, acronyms, special 
notations and many numerical tables. An additional high- 
light is a complete cross-reference system that assists the 
reader seeking in-depth information. 


What is The Library of Computer and Information 
Sciences? 

It's the oldest and largest book club for the computer 
professional. In the incredibly fast-moving world of data 
processing, where up-to-date knowledge is essential, 
we make it easy for you to keep totally informed on all 
areas of the information sciences. In addition, books 
are offered at discounts up to 30% off publishers’ prices. 

Begin enjoying the club’s benefits by accepting the 
ENCYCLOPEDIA OF COMPUTER SCIENCE. It’s the 
perfect reference for computer professionals...and it’s a 
great bargain, too. 


The Library of Computer 
and Information Sciences 
Riverside, N.J. 08075 


Please accept my rataaryt tt for trial membership and send me the 
ENCYCLOPEDIA OF COMPUTER SCIENCE (44900-3), billing me only 
$2.95. | agree to purchase at least three additional Selections or 
Alternates over the next 12 months. Savings range up to 30% and 
occasionally even more. My membership is cancelable any time after | 
buy these three books. A shipping and handling charge is added to all 
shipments. 


No-Risk Guarantee: If you are not satisfied—for any reason—you may 
return the Encyclopedia of Computer Science within 10 days and your 
membership will be cancelled and you will owe nothing. 

Name 
Address 
City 
State Zip 


(Offer good in Continental U.S. and Canada only. Prices slightly higher 
in Canada.) 
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ing another philosophy of education. 
Piaget, Montessori, and others long ago 
established the benefits and arguments 
for education by doing and exploring; 
the computer is just a way to make 
these goals feasible. That’s the real 


meaning of computer literacy. 

Perhaps the best thing that could 
happen is for educators to restrict the 
urge to label every computer use as 
either computer-aided instruction or 
computer literacy and focus instead on 


what educational philosophy is repre- 
sented in a given computer program. 
Labels have a way of becoming mean- 
ingless rallying cries; there are already 
plenty of them in the educational sys- 
tem. | 


Choosing a Computer for Education ty Lorraine smith 


Purchasers of small computers have to 
beware ‘‘the creeping feature creature 
that lurks inside computer systems, ' said 
computer expert Douglas Gale of Cor- 
nell University in Ithaca, New York. 
“This phenomenon is almost universal 
among computer owners, and there Is 
no known cure for its bite.”’ 

Gale, who heads a group providing 
hardware and software support for staff 
members at Cornell who own com- 
puters, said his mythical beast grew out 
of the tendency he observed among 
schools to acquire a computer system 
designed to do X, Y, and Z. As soonas it 
is working, they decide “‘wouldn't it be 
nice if...,. and add other features. As a 
result, 50 percent of their entire devel- 
opment time is in the area of ‘wouldn't 
it be nice if...” 

As software is developed for these 
new applications, costs for the programs 
as originally designed probably will be 
doubled. 

‘Our group determined that 50 per- 
cent of the software cost of a system Is 
for maintenance. If a system was de- 
signed right in the first place, there 
should be no software maintenance. But 
by the time. you are done finding new ap- 
plications and have paid for the entire 
Project, multiply your original cost by 
two, and that is how much you are going 
to spend adding all these little extra fea- 
tures."’ 

Furthermore, Gale advised educators 
that planning a system takes twice as long 
and costs twice as much as you think it 
will. 

According to Gale, while the cost of 
hardware has declined dramatically and 
continues to go down, the total cost of 
computing is going up. He attributes this 
to the growing sophistication and _in- 
creased capabilities of the hardware and 
the more sophisticated software re- 
quired to take advantage of this. 
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Buyers should also realize that small 
computers are not toys. They are real 
working computers and require the 
same tender loving care and feeding as 
their big brothers. You will have the 
same problems on a scaled-down version 
as you have when running very large 
computers. 

There's a real problem in the area of 
service, Gale reported. For large com- 
puters, it is ‘‘very good.’’ For minicom- 
puters, it is ‘adequate and getting bet- 
ter.’ But in the case of microcomputers, 
it is ‘‘not very good.’ 

He also warned that problems can 
arise with small computers if an applica- 
tion requires that data be transferred to 
or from other computing facilities. 

‘Good file-transfer technology and 
good Inter-machine compatibility do not 
yet exist for small computers, so if you 
want to transfer data from one machine 
to another, do not assume that the 
capability exists at present.’ 

The most optimum cost effectiveness 
is usually achieved when using the 
smallest machine that will adequately do 
the job, he advised educators, warning 
that overkill in terms of size can cost 
many extra dollars. 

‘The first and most important step in 
selecting a computer, ' said Gale, ‘‘is to 
define in writing exactly what you want 
the computer to do—this will take about 
80 percent of your time—and develop a 
limited list of suppliers and systems, as 
well as criteria for evaluating systems. 

‘After the system has finally been 
selected, the hardware and software 
configuration finalized, a contract 
negotiated, the site prepared (such as 
adding extra wiring), and the system in- 
Stalled, give the system a_ thorough 
check. Make sure a system passes all ac- 
ceptance tests before you pay the bill. 
This is a protection for the vendor, as 
well as for you.”’ 


wy 


He suggested that educators do a per- 
formance audit after the system has been 
used for six months. 

As for selecting a source for the 
system, ‘‘Don't assume the lowest initial 
cost will be the lowest cost, because fre- 
quently it will not be.’ One reason for 
this is the matter of warranty 
maintenance. 

‘Dealers usually lose money doing 
warranty maintenance, so they give 
preference to customers who bought the 
computer from them. If you bought 
yours at a discount store, the dealer will 
probably put you at the end of the line 
and charge a higher hourly rate for the 
work, 

Gale advised educators to amortize 
microcomputers over three years. ‘'| 
know that in three years what | buy to- 
day would not be my choice of hard- 
ware. 

Also, in the educational environment it 
is important to realize that with small 
computers you can deal with small in- 
cremental changes in order to expand. If 
you buy one machine each month, no 
one pays attention. You may spend as 
much in the long run, but it is a lot easier 
to slip a small item past your department 
head or dean than to request $1 million, 
for example. ‘‘In times that are financially 
tight for educational institutions,’ he 
said, ‘this is a major factor.’ 


‘COMPUTA: 


® EVERYTHING FOR YOUR TRS-8S0* e ATARI* @ APPLE* @ PET* © 


*TRS-80 is a trademark of the Radio Shack Division of Tandy Corp. - *ATARI is a trademark of Atari Inc. - *Apple is a trademark of Apple Corp. - *Pet is a trademark of Commodore 


_BaSINESS PAC 100 
100 Ready-To-Run 


spin 24-Hours 
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* All orders 


Software 


Business Programs 


(ON CASSETTE OR DISKETTE).....Includes 110 Page Users Manual.....5 Cassettes (Or Diskettes) 
Inventory Control.....Payroll....Bookkeeping System.....Stock Calculations..... 
Checkbook Maintenance.....Accounts Receivable.....Accounts Payable..... 


59 WACC Weighted average cost of capital 
BUSINESS 1 00 PROGRAM LIST 60 COMPBAL True rate on loan with compensating bal. required 
61 DISCBAL True rate on discounted loan 
62 MERGANAL Merger analysis computations 
1 RULE78 Interest Apportionment by Rule of the 78's 63 FINRAT Financial ratios for a firm 
2 ANNU1 Annuity computation program 64 NPV Net present value of project 
3 DATE Time between dates 65 PRINDLAS Laspeyres price index 
4 DAYYEAR Day of year a particular date falls on 66 PRINDPA Paasche price index 
5 LEASEINT Interest rate on lease 67 SEASIND Constructs seasonal quantity indices for company 
6 BREAKEVN Breakeven analysis 68 TIMETR Time series analysis linear trend 
7 DEPRSL Straightline depreciation 69 TIMEMOV Time series analysis moving average trend 
8 DEPRSY Sum of the digits depreciation 70 FUPRINF Future price estimation with inflation 
9 DEPRDB Declining balance depreciation 71 MAILPAC Mailing list system 
10 DEPRDDB Double declining balance depreciation 72 LETWRT Letter writing system-links with MAILPAC 
11 TAXDEP Cash flow vs. depreciation tables 73 SORT3 Sorts list of names 
12 CHECK2 Prints NEBS checks along with daily register 74 LABEL]! Shipping label maker 
13 CHECKBK1 Checkbook maintenance program 75 LABEL2 Name label maker 
14 MORTGAGE/A Mortgage amortization table 76 BUSBUD DOME business bookkeeping system 
15 MULTMON Computes time needed for money to double, triple, etc. 77 TIMECLCK Computes weeks total hours from timeclock info. 
16 SALVAGE Determines salvage value of an investment 78 ACCTPAY In memory accounts payable system-storage permitted 
17 RRVARIN Rate of retum on investment with variable inflows 79 INVOICE Generate invoice on screen and print on printer 
18 RRCONST Rate of retum on investment with constant inflows 80 INVENT2 In memory inventory control system 
I9 EFFECT Effective interest rate of a loan 81 TELDIR Computenzed telephone directory 
20 FVAL Future value of an investment (compound interest) 82 TIMUSAN Time use analysis 
21 PVAL Present value of a future amount 83 ASSIGN Use of assignment algorithm for optimal job assign. 
22 LOANPAY Amount of payment on a loan 84 ACCTREC In memory accounts receivable system-storage ok 
23 REGWITH Equal withdrawals from investment to leave 0 over 85 TERMSPAY Compares 3 methods of repayment of loans 
24 SIMPDISK Simple discount analysis 86 PAYNET Computes gross pay required for given net 
25 DATEVAL Equivalent & nonequivalent dated values for oblig. 87 SELLPR Computes selling price for given after tax amount 
26 ANNUDEF Present value of deferred annuities 88 ARBCOMP Arbitrage computations 
27 MARKUP % Markup analysis for items 89 DEPRSF Sinking fund depreciation 
28 SINKFUND Sinking fund amortization program 90 UPSZONE Finds UPS zones from zip code 
29 BONDVAL Value of a bond 91 ENVELOPE Types envelope including retum address 
30 DEPLETE Depletion analysis 92 AUTOEXP Automobile expense analysis 
31 BLACKSH Black Scholes options analysis 93 INSFILE Insurance policy file 
32 STOCVAL] Expected retum on stock via discounts dividends 94 PAYROLL2 In memory payroll system 
33 WARVAL Value of a warrant 95 DILANAL Dilution analysis 
34 BONDVAL2 Value of a bond 96 LOANAFFD Loan amount a borrower can afford 
35 EPSEST Estimate of future earnings per share for company 97 RENTPRCH Purchase price for rental property 
36 BETAALPH Computes alpha and beta variables for stock 98 SALELEAS Sale-leaseback analysis 
37 SHARPE] Portfolio selection model-i.e. what stocks to hold 99 RRCONVBD Investor's rate of return on convertable bond 
38 OPTWRITE Option writing computations 100 PORTVAL9 Stock market portfolio storage-valuation program 
a sere Seed oe uae ‘nani Pie airs Anan rite ae Mee 
41 BAYES Bayesian decisions 
42 VALPRINF Value of perfect information , LU) CASSETTE VERSION $99.95 Ew TOLL-FR 
43 VALADINF Value of additional information CO) DISKETTE VERSION $99.95 D E R EE 
44 UTILITY Derives utility function * 
45 SIMPLEX Linear programming solution by simplex method D0 TRS-80* MODEL II VERSION $149.95 ( OUTSIDE LI N E 
46 TRANS Transportation method for linear programming r OF FN. Y. ST 
47 EOQ Economic order quantity inventory model ) ADD $3.00 FOR SHIPPING IN UPS AREAS (8 00 ATE) 
48 QUEUE] Single server queueing (waiting line) model « ADD $4.00 FOR C.O.D. OR NON-UPS AREAS ) 431-29 
49 CvP Cost-volume-profit analysis / ADD $5.00 OUTSIDE U.S.A, CANADA & MEXICO 18 
50 CONDPROF Conditional profit tables > 
51 OPTLOSS Opportunity loss tables ( =, 
52 FQU0OQ Fixed quantity economic order quantity model / ‘COMPUTA LUINTCS: T R Vigy: 
NAME DESCRIPTION tL MATHEMATCAL APPLCATONS SEVEN A oR ER = 
53 FQEOWSH As above but with shortages permitted Dp ORD 
54 FQEOQPB As above but with quantity price breaks . 50 N. SQN. PASCACKROAD ROAD OF INE 
55 QUEUECB Cost-benefit waiting line analysis t SPRING VALLEY, NEW YORK 10977 5 
56 NCFANAL Net cash-flow analysis for simple investment > a25-1 53 
57 PROFIND Profitability index of a project ( SB 01 4) 
58 CAPI Cap. Asset Pr. Model analysis of project ? 
Circle 38 on inquiry card. / 
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story. For example, when discussing 
the Mark I, developed jointly by IBM 
and Howard Aiken of Harvard Univer- 
sity in the late 1930s and early 1940s, 
Bernstein tells us: “What with its relays 
and other mechanical parts, the Mark 
I’s calculation was audible. As a student 
at Harvard, I used to drop in now and 
then and have a look at it. It was 
situated in a red brick structure just 
behind the physics building, and when 
it was working, one could go in and 
listen to the gentle clicking of the 
relays, which sounded like a roomful of 
ladies knitting.” 

Ever mindful of details, Bernstein 
does not neglect that vacuum-tube 
monster, the ENIAC, developed at the 
University of Pennsylvania. Nor does 
he omit the EDVAC, EDSAC, and the 
Univac I. 

One item on which Bernstein does 
skimp is programming languages. More 
discussion on that subject would have 
been in order. But, to be fair, he does 
make it clear that “it is not my purpose 
here to characterize the ins and outs of 
the various programming languages.” A 
tidy disclaimer, to be sure. 

Bernstein’s brief encounter with arti- 
ficial intelligence is a bit disappointing. 
He defines the topic and mentions the 
big names in the field, but he drops the 
ball there. He writes: “As the term im- 
plies, artificial intelligence is the at- 
tempt to manufacture entities that peo- 
ple agree are machines but which pro- 
duce behavior that people agree is intel- 
ligent.” Wow! Such a statement should 
provoke some heated debate. | can’t 
help wishing that the author had de- 
voted more time exploring what that 
means for us—people. Not that Bern- 
stein has the answers, but he might, at 
the least, have suggested some ques- 
tions. 

All in all, The Analytical Engine does 
its job. After reading it, you'll know a 
byte from a bit. And the annotated 
bibliography encourages further read- 
ing. Bernstein has tackled a highly 
technical subject (to put it mildly) and 
broken it down into understandable 
parts. The absence of jargon is a relief, 
and the clarity and conciseness with 
which Bernstein writes are a delight. 
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Your Own Computer 


by Mitchell Waite and Michael Pardee 
Howard W. Sams and Company, 
Indianapolis, IN 

Second edition, 198| 

222 pages, softcover, $7.95 

Reviewed by Kathy Abraham 


Society is quickly edging toward what 
Alvin Toffler calls the “electronic cot- 
tage,” and the small computer is be- 
coming the “hearth” of this cottage. As 
a result, the market is flooded with 
books that aim to dispel the aura of 
mystery surrounding this tool. In the 
past, most information available to the 
public was promotional, not educa- 
tional. Now, however, elementary texts 
are beginning to surface, but finding a 
readable, basic computer book is still 
difficult. 

Mitchell Waite and Michael Pardee’s 
Your Own Computer doesn’t quite fill 
the bill. The information in this book is 
solid. A short history of the computer’s 
quick-paced development is traced, a 
computer vocabulary listing is in- 
cluded, and many types of computers 
are compared in detail. Each analysis is 
accompanied by a photograph of the 
unit. This type of information is-valu- 
able for those contemplating buying a 
computer. 

But the back cover of Your Own 
Computer claims the book has been “es- 
pecially designed to be your first impor- 
tant investment in the _ personal- 
computer field, providing the beginner 
with the knowledge and confidence to 
utilize this marvel of our time.” Begin- 
ners beware! The book never makes 
good on this claim. Except for a few 
chapters that extol the wonders of the 
computer, the writing is above the 
beginner level. 

The authors suggest that there are 
only two types of computer users: the 
“deep” hobbyist, who loves to take 
computers apart, and the “surface” 
game player, who could care less about 
computer intricacies. The range of sub- 
ject matter clearly indicates an attempt 
to appease both types. In doing so, 
Waite and Pardee shamefully neglect 
those newcomers who are genuinely in- 


terested in discovering what makes the 
machine work. Their explanations on 
computer language and functions tend 
to get bogged down in scientific gob- 
bledygook. This will turn off many 
readers who have little science or math 
background. 

Your Own Computer is educational 
and worth reading, but be sure to pass 
grade one in computer literacy before 
you attempt it. 


The Devil’s DP Dictionary 


by Stan Kelly-Bootle 
McGraw-Hill Book Company 
New York, 1981 

141 pages, softcover, $7.50 
Reviewed by Rachaei Wrege 


The Devil’s DP Dictionary is a 
hilarious collection of data processing 
jargon designed to send computer pro- 
grammers, operators, and other DP 
pros into fits of hysterical giggling. 

Author Stan Kelly-Bootle says his 
book “casts an amusing glare on the 
many linguistic opacities which bedevil 
the computing trade.” So punch up a 
continuous loop, pull up a comfortable 
chair, and chuckle along with such 
definitions as: 

random file noun: a place where 

things can get lost in any sequence 

Terminal Diseases, Inc. : an interna- 

tional company devoted to performing 

post mortems on dead terminals. The 
company’s computerized service and 
diagnostic center is linked to most of the 
large commercial networks, whence the 
proud slogan, “If you can reach us, you 
don’t need us.” 
Although The Devil’s DP Dictionary is 
written for readers who understand the 
difference between a bug and a glitch, 
non-DP types will find the book guffaw- 
provoking as well. It’s an essential item 
for any computer fishbowl, especially to 
avoid an abend (which Kelly-Bootle 
defines as “a system abort deliberately 
induced, usually on Fridays, to allow 
the third shift staff to leave early”). 

Be good to yourself. Make someone 
buy you The Devil’s DP Dictionary for 
Christmas. a 


WITHOUT ME 
YOU'RE NOTHING: 


THE 
ESSENTIAL 
GUIDE 


TO HOME 
COMPUTERS 


THE ONE ®OOK THAT WILL TELL YOU ALA YOU NEED To KNOW 
ABOUT THE REVOLUTIONARY MEW TOC TO SAVE TIME MOMEY AND EFFORT! 


PUT YOUR COMPUTER 
IN ITS PLACE. 


Don’t be afraid of your computer. Tell it “‘computerese.” He lays out the simple facts 
exactly what’s on your mind and don’t take no about how computers work. How to choose the 
for an answer. system you need. And how to use it to defend 

But first you'll have to understand it. yourself against the other guy’s computer. 

Without Me You're Nothing is the title and In plain English, you can learn to program 


the spirit behind the new book by Frank Herbert, your computer to do most anything. From bal- 
the author of Dune. You probably read excerpts = ancing your checkbook to maintaining your car. 


in Omni. His straight talk about home computers Once you understand your machine, you 
straightens the record on just who’s running the — can get down to business. Demand results. And 
show. rest a little easier, knowing that the microchips 


Herbert rips through the fear by demystifying aren’t plotting against you. 


On sale in time for Christmas, in oversize format. $5.95. Illustrated, and including a 
guide to computer magazines, microcomputer accessories and manufacturers, and 
a glossary of computer terms. 
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4 
| POCKET BOOKS, Department WMY | 
| 1230 Avenue of the Americas, New York NY 10020 
| Please sendme____—————copiesof WITHOUT ME YOU'RE NOTHING. —! 
' lam enclosing $ _______ (Please add 50¢ to cover postage and handling. NYS! 
' and NYC residents please add appropriate sales tax.) Send check or money | 
| order — no cash, stamps or CODs please. Allow six weeks for delivery. ! 
| | 
| | 
| | 
| | 
I ! 
| | 
| ! 
| | 
| I 
| | 


NAME 


ADDRESS 


At your bookseller now. Or use this coupon to order by mail. 
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Select a modem for your computer...easy as ABC. 


CHOOSE A. The Smart One™, Model 
AM232, with its own built in microcon- 
troller. Auto Dials, Auto Answers, Auto 
Modes (originate/answer), “Direct Con- 
nect” for any computer with an RS232 
interface ...$299.00. 


CHOOSE B. The Acoustic Modem, Model 
AMII/A, for the Apple*. Comes complete 
with a powerful operating system. Supports 
25 easy to use keyboard commands and 
operates interactively with your programs. 
No interface card required! ... $179.00. 


CHOOSE C. The “Direct Connect” 
Modem, Model AMII, for the Apple*. Comes 
complete with a powerful operating system. 
Supports Auto Dial, Auto Answer, 27 easy 
to use keyboard commands and operates 
interactively with your programs. No inter- 
face card required! ... $289.00. 


Be a part of the information revolution. It’s fun, exciting, informative, educational. Call or write your order today. COD’s accepted. 


ans OFF HOOK SEND REC CARRIER 


e @ AMee2 e 6° 
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_ MICROMATE 
ELECTRONICS, INC. 
2094 Front Street e East Meadow, New York 11554 e Telephone 516.794.1072 


All “Direct Connect” modems are FCC certified. *Registered trademark of Apple Computer, Inc. 
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special news briefs, and 


ice feature articles by famous 
“p l guest contributors (like 
ore pes 4 Ch Isaac Asimov). There'll 
Computing, Your POA even be a helpful glossary 
the key to Computer of computer jargon we 
understanding. where td” couldn’t avoid using, and 


Now you don't have to be 


Computerizé 


much, much more. 


a computer professional to [Ramee IR ia NRE EES 
° ®@ 
unlock all the mysteries, Asimov Special 
. | d ] f Reviews Asimov 
potential, and pleasures oO HOM CONTRI Introductory 
ames 


home and small business 
computers. Popular Com- 
puting, the new monthly 
magazine from McGraw- 


Offer. 


Send in this coupon to- 
day, and take advantage of 
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Hill, is the key. The answer to Popular Computing’s Special win 

Created in response to “C hobia.’ Introductory Offer. ao S. 
growing demand for our omputerphobia. - Rs 
informative quarterly Even the most computer- wi, P/ ee 
onComputing, Popular Com- unsophisticated reader will yon ig y Seg Gar 3\ 
puting explores every find Popular Computing af os nS - 


interesting and 
stimulating. Every issue 
will contain straight- 
talking product reviews, 


aspect of personal com- 
puters and their use. All 
reported in easy-to- 
understand nontechnical 
language. 


POPULAR___ 


COMPUTING 


THE KEY TO UNDERSTANDING 
P.O. Box 397, Hancock, NH 03449 
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New Products 


Make It Personal 


Want your computerized 
mailings to have that personal 
touch? Try Curtis 1000 custom- 
ized letterheads and envelopes. 
Available in a wide range of 
colors, textures, and _ print 
styles, the stationery is 
mounted on carrier sheets 
without perforations. For addi- 
tional details, contact Curtis 
1000, 1000 Curtis Dr., Smyrna, 
GA 30080. 
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Juggling on an Apple 


Word Juggler is a word-pro- 
cessing program that makes 
full use of the upper- and 
lowercase keyboard, 80-col- 
umn display, and large mem- 
ory capacity of the Apple III. 
Word Juggler is facilitated by 
keyboard templates for the 
command keys, virtually elimi- 
nating the need to refer to a 
manual or reference card. A 
variety of editing functions 
such as delete word, delete to 
end of line and delete to end of 
paragraph, as well as search 
and replace, and block load, 
store, and delete, are included. 
Word Juggler also lets you 
print multiple copies or specific 
pages. Bold printing and un- 
derlining are supported as well 
as superscripting and subscript- 
ing. The. program is priced at 
$295 from Quark Engineering, 
1433 Williams, Suite 1102, 
Denver, CO 80218, (303) 
399-1096. 

Circle 202 on inquiry card. 
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Educational 
Courseware Catalog 


Listings of educational 
courseware (software and 
course materials) for elemen- 
tary and secondary schools, 
programs on computer litera- 
cy, mathematics, language arts, 
BASIC programming, admini- 
strative needs, and more are 
included in a catalog from the 
Microcomputer Division, J. L. 
Hammett Co., Hammett PI., 
POB 545, Braintree, MA 
02184. 

Circle 203 on inquiry card. 
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A Microcomputer 
from ISM 


ISM (International Systems 
Marketing) has announced the 
Intersystem Model 40, a busi- 
ness and word-processing sys- 
tem for office or home use. The 
Model 40 features 64 K bytes 
of programmable memory, a 
keyboard, 12-inch video dis- 
play, and two 5-inch floppy- 
disk drives with a total of 2 
megabytes of storage. Periph- 
erals can be attached with one 
RS-232C serial and one paral- 
lel port. The CP/M operating 
system is standard. The Model 
40 costs about $4195, and 
other models (the 10, 20, and 
30 are available) range from 
$2295 to $3595, depending on 
configuration. Contact ISM, 
5161 River Rd., Bldg. 20, 
Bethesda, MD 20016, (301) 
986-0773. 
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Apple Security 
Schemes 


The Soft Key system is a 
hardware-oriented antipiracy 
system for Apple software. Pro- 
grammers can create their own 
security schemes with a custom 
program embodied in a non- 
copyable “key.” Actually a cus- 
tom integrated circuit with 
software, the key is plugged in- 
to a master security board to 
create protection unique to the 
particular program. The mas- 
ter board plugs into the Apple 
and is available in 1-, 8-, or 
16-key versions, allowing the 
protection keys for several pro- 
grams to co-reside in the com- 
puter. The protection key can 
be used to safeguard floppy 
disks, hard disks, and com- 


puter-network software. Pro- 


Big Little SuperPET 


The SuperPET is a micro- 
computer that thinks big. Based 
on the Model 8032 from Com- 
modore Business Machines, 
the microcomputer features a 
12-inch video display, standard 
typewriter keyboard with 
upper- and lowercase charac- 
ters, and a numeric keypad. 
The SuperPET uses a 6809 
microprocessor with 36K 
bytes of ROM (read-only mem- 
ory), 96K bytes of program- 
mable memory, and supports 
all current Commodore pe- 
ripherals except the C2N cas- 
sette recorder. The computer 
also allows an RS-232C inter- 
face to work at speeds of up to 
9600 bps (bits per second). 
Another plus is’ the 
SuperPET’s ability to work 
with mainframe computers. 
The SuperPET currently uses 
Waterloo microBASIC, micro- 
Pascal, micrcoFORTRAN, and 
microAPL and costs $1995. 


Contact Commodore Business 


grams written in Applesoft, In- 
teger BASIC, Pascal, FOR- 
TRAN, and the various lan- 
guages used in conjunction 
with the Microsoft Softcard 
can all be protected by the Soft 
Key system. 

Soft Key Associates, Inc., 
charges an initial fee to in- 
struct programmers in _ tech- 
niques, although for the wary 
among us, specific program de- 
tails need not be disclosed even 
to the company. Cost is ap- 
proximately $18 to OEMs (ori- 
ginal equipment manufactur- 
ers) for a single keyboard with 
one custom key. Contact Soft 
Key Associates, Inc., 44 Front 
St., Ashland, MA 01721. 
Circle 205 on inquiry card. 


Machines, 681 Moore Rd., 
King of Prussia, PA 19406, 
(215) 337-7100. 
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Manage Your Money 
with a 
Microcomputer 
The Personal Check Man- 


ager runs on an Apple II with 
48K bytes of main memory 
and allows you to enter checks 
and deposits, and keep track of 
automatic payments. Sorting 
all entries automatically, the 
checkbook program lists en- 
tries in chronological order 
and delivers a daily balance. 
The program will also list 
check payees, provide an end 
balance, search any field, de- 
lete any entry, and code 
checks. The Personal Check 
Manager program costs $30 
and is available from D. R. 
Poling, 6929 La Cienega Blvd., 
Los Angeles, CA 90045. 
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800-221-2486 


GETS YOU WORDSTAR 3.0" 


“199 


For Apple Computers. 
Allothers: 


$249 


Wordstar 3.0 is simply the best word processor for small computers. It 
has the same features and capabilities of word processors that sell for 
six to ten thousand dollars. All Systems brings you the entire line of 
other Micro Pro products: MAILMERGE, SPELLSTAR, WORDMASTER, 
DATASTAR, SUPERSORT I&II. 

All for at least a 15%o discount off their suggested list price. 


\Z 


All Systems 
332 East 30th St., New York, NY. 10016 


All Systems hae Wordstar 3.0 for the Apple. TRS-80 Model 1411. Heath/Zenith. Dynabite. Superbrain. NorthStar. 
Micropolis Mode! Iland 6 IBM Standard format CP/M Compatible Computers. 


VIE Systems isa division of Computer Services Corporation of America 
Wordstar is a registered trademark of Micro Pro International: 


24 hours. 7 days a week. In NY, call (212) 685-0090. 


Okidata Printers 
Make Good Computer Systems 
Better! 


Okidata quality and reliability have been 
proven in thousands of computer room 
Installations world wide. Don’t settle for 
less! Okidata Slimline and Microline 
Series printers cover the full range from 
80 CPS to 400 LPM—professional 
quality printers that produce 
professional looking copy and graphics. 


Microline 80 
Microline 82A 
Microline 83A 
Microline 84 
Slimline 125 
Slimline 160 
NEC 5510 with tractor ... $2700.00 


$349.00 


robec, inc. 
Technology Center 
Route 309 
Montgomeryville 
Pa. 18936 


215-628-4960 


Visa and Master Charge accepted 
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Good Printers. 


Great Price. 
ANADEX. 


9500 
or 9501 


dBASE II 

Written in assembly language (no host language 
required). dBASE can handle up to 65,000 
records of 32 fields and 1000 bytes each. 

List Price: $700.00 

Microhouse Price: $628.00/$50.00 


WORDSTAR™ 

New version 3.0 features horizontal scrolling and 
column moves. 

List Price: $495.00 

Microhouse Price: $319.00/$40.00 


SPELLSTAR™ 

New option for WordStar. Compares words in 
your text to its 20,000 word compressed 
dictionary. Then returns to WordStar for 
correction of errors. Expandable dictionary. 
List Price: $250.00 

Microhouse Price: $165.00 


MAILMERGE™ 
Option for WordStar. (Requires current version of 
WordStar. Call for details) 


List Price: $150.00 
Microhouse Price: $105.00/$25.00 


SUPERSORT™! 
Ust Price: $250.00 
Microhouse Price: 


Datastar™ 
List Price: $350.00 
Microhouse Price: 


C. Itoh Comet | 
80 column dot matrix printer. 125 CPS, high 
resolution 9x7 dot matrix. Compressed print, 10 
cpl, 16 cpl. Parallel or RS 232C Interfaces. 

List Price: $495.00 
Microhouse Price: 


TELEVIDEO 950 
List Price: $1195.00 
Microhouse Price: $975.00 


TELEVIDEO 910 Terminal 
List Price: $699.00 
Microhouse Price: $595.00 


MICROSOFT APPLE SOFTCARD 

Regular Microhouse price $305.00 Save when 
purchased with MicroPro’s WordStar for Apple or 
TCS/Atianta Accounting System. Includes CPM® 
and MBASIC. 

List Price: $349.00 

Microhouse Price: $290.00 


$170.00/$40.00 


$245.00/$40.00 


$425.00 


PRICES AND SPECIFICATIONS SUBJECT TO 
CHANGE WITHOUT NOTICE 


CP/M is a registered trademark of Digital Research 
APPLE is a registered trademark of Apple Computers- 


WORDSTAR, DATASTAR, MAILMERGE, 
SPELLSTAR, and SUPERSORT are registered 
trademarks of MicroPro International. 


Software & Manual/Manual Only 
SHIPPING: Add $6 per manual or software package. 
Add $2.50 for COD orders. Call for shipping charges 


on other items. Pennsylvania residents add 6 per cent 
sales tax. 


PO, BOX 498 


MasterCord)|| 


215-868-8219 
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BETHLEHEM, PA. 18016 


TM 
house 
SAVINGS FOR YOU ! 


ro 


___ Vil 


Cc 


$1350 
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Terrapin Turtle — 
The Teachers Pet™ 


Maresas ae 


The Turtle is the perfect teaching and learning tool for 
mathematics or programming because abstract ideas are 
made visible and concrete. This small robot is easy to connect 
and simple commands can be mastered in minutes. Students 
absorb powerful ideas while having fun programming the 
Turtle to move, blink, beep, draw, or use its touch sensors. In- 
terfaces for APPLE, Atari and S-100 bus computers are avail- 
able. The following books are also available from Terrapin. 
Mindstorms $12.95 Artificial Intelligence $18.95, Katie and the 
Computer $6.95, Small Computers $9.95, Turtle Geometry 
$20. Add $2.00 shipping for 1 book and $1 for each additional 
book. MA residents add 5% sales tax. For more information, 
write or call Terrapin Inc. / 678 Massachusetts Avenue / 
Cambridge, MA 02139/(617) 492-8816 


INFLATION FIGHTER 


GET THE BEST 


In the Interface Age Prime Number Benchmark the 
EXO times in at under 661 seconds. One of the 
fastest 8-bit machines on the market today. It can 
save a 16K file to disk in just under 4 seconds, and 
will run rings around the Altos, Northstar, Apple or 
TRS-80. If this isn’t enough, we’re running a fall 
special that makes it less expensive than the 5% 
inch competition. 


Z80 4MHZ 

Dual 8” Drives 

2 Serial 1/O 

Operating System and Utilities 


e 64K RAM 
e 1.2 MB Storage 
e 2 Parallel I/O 


THE BEST VALUE ON THE MARKET TODAY 
| : | MICRO BUSINESS ASSOCIATES. INC. 

| ! y ik 820 SECOND STREET 

| MMW sui, SAN FRANCISCO, CA 94107 415-957-9195 
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Safety First 


Keep your floppy disks in 
order and good repair with the 
DiskBank System, a modular 
storage and filing system for 
floppy disks. DiskBank Sys- 
tems can be interlocked or 
stacked together, thereby 
allowing users to structure the 
system according to space con- 
straints. Each DiskBank holds 
ten 5- or 8-inch disks. The 
DiskBank is manufactured by 
Amaray Sales Corp., 2251 
Grant Rd., Suite H, Los Altos, 
CA 94022, (415) 968-2840. 
Circle 208 on inquiry card. 


Individualized 
Learning Letter 


“No superintendent, princi- 
pal, supervisor, or college li- 
brary patron should be un- 
aware of the time and money 
saved by investing in micro- 
computer hardware and soft- 
ware,” says The Individualized 
Learning Letter. The Letter fea- 
tures articles, news reports, 
new products, and other at- 
tractions for educators. It is 
published 13 times a year, and 
there are three special issues. A 
one-year subscription to The 
Individualized Learning Letter is 
$45 from Two Star Systems, 
Inc., 10 Park Pl., Suite 235, 
Morristown, NJ 07960, (201) 


267-0737. 
Circle 209 on inquiry card. 


Se ta ee are aT] 
Come to the 
County Carnival! 


Welcome to County Car- 


New Prod o> EEE 


nival, a fast-moving shooting 
gallery game with multicolor 
animation and carnival sound 
effects. As you try to shoot 
targets with a limited number 
of bullets, a vicious duck at- 
tacks your ammunition if 
youre not quick enough! The 
target rabbits multiply at a 
faster and faster rate as the 
game goes on, but you can win 
bonus rounds and gain points 
by hitting bouncing, flying, 
and covered targets. You can 
test your shooting skills in 
County Carnival with an Ap- 
ple Il or II Plus. The game is 
priced at $24.95 from Program- 
ma International, Inc., 2908 N. 
Naomi St., Burbank, CA 
91504, (213) 954-0240. The 
game requires a_ floppy-disk 
drive and game paddles or a 
joystick. 

Circle 210 on inquiry card. 


Payroll on 
Your Apple 


The Run Time Payroll pro- 
gram can prepare any payroll 
on an Apple II equipped with 
Apple Computer Inc.’s Run 


Time module. This module 
allows programs written in 
Pascal to be run on an Apple II 
with the DOS 3.3 operating 
system without a special lan- 
guage card. Run Time Payroll 
can handle 300 employees, 15 
divisions, and 30 deduction 
types, and compute federal and 
state income taxes plus other 
state and local taxes. Checks, 
W-2 forms, quarterly and sum- 


Circle 19 on inquiry card. ; | : ™ 
If you own an Apple 
or are thinking of 


oe 
800-221-2486 owning one, here is 


GETS YOU SUPERGALC™ what you should know 


about Super-Text™ 


Super-Text™ is an easy-to-use word processing 
program which will dramatically reduce the 
time it now takes you to do typing, | 
composing, reports, form letters, and. many 


other word processing tasks. . 


The ultimate in electronic worksheet programs. Super-Text™ also simplifies your filing system, 
with features and enhancements that previous which means that you will get more produc- 
programs just did not have. tivity while investing less time and space. . . 


Super-Text™ also offers you these outstanding _ 
Editing Features: 


— Easy Correction and Deletion, to instantly 
\ (4, eliminate errors or make changes i in your 
copy without having to use time- 


All Systems consuming or messy correction devices. 
332 East 30th St.. New York. NY. 10016 ee we 
All Systems “has SuperCalc for the Apple Il. TRS-80 Model II, Xerox 820, NorthStar. Superbrain. Micropolls. — Block editing, to move or reposition whole 


Vector Graphica. and 8 IBM Standard format CP M‘ Compatibie Computers 


sections of text or simply rearrange a 
Vl Systems is a division of Computer Services Corporation of America phrase Or sentence, without having to 
SuperCale is a trademark af Sarcun. tne retype the whole page. 


"24 hours. 7 days a week. In NY. call (212) 685-0090. as Split Screen, to change a section of a page 


of copy while referring back to the original 
copy which is displayed on the same 


Your VIC° Will Smile ecicen at the eae time. | 
ay — Autolink all your files together (without 
When It Meets VIXEL 


having to select them one at a time), to 
automatically search, find and replace any 
Your VIC is one cute little beast, with lots of features for the piece of specific information you want 
price: color, sound, PET Basic, and a real keyboard. But throughout your entire filing system. 
your VIC needs programs to show off all those great ; 
features, and that’s what VIXEL is all about. We bring youa — Many many more features and options that 


cassette with several clever, imaginative programs, save you time and eliminate drudgery. 
created just for the VIC. Naturally, a well-written booklet of 


instructions comes with every VIXEL. Super-Text™ also has a built-in Math Mode 
VIXEL #1 is available now for only $12.95, including which allows you to use your Apple™ asa 


shipping in the US and Canada. It’s the sort of outstanding 
software package you'd expect from the folks who have 15- digit calculator even though you" re still in 


may over 150 great CURSOR programs for the PET. the word-processing program. 


SEE GIES ECOG EaTG Super-Text™ comes with extensive instructions 
Fé ee And you'll smile ee : and tutorial documentation, a Reference Card, 
a dual disk protection and an unlimited time 
damaged disk replacement policy. 


i 7 
onal & 


Super-Text™ for the Apple™ II or II Plus 
se a with 48 K and disk drive 
(dual DOS 3.2/3.3). $150. 


THECODE MUSE Softwa re 
WORKS 330 N. Charles St. 
ee Balto., Md. 21201 

Box 550, Goleta, CA 93116 (301) 659-7212 


VIXEL is a trademark of The Code Works. a 
VIC is a trademark of Commodore Business Machines (805) 683-1585 Apple Il is a trademark of Apple Computer Corp. 
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FREE Catalog 


New 4-way relief from problems with 
computer/ip supplies and accessories. 


Bena : "VRE wv LBrS>rorror6¢ region was & 
OO oe < ¥ SS oa 


1. One-stop shopping. ss 
Inmac (formerly known as = 2s 
Minicomputer Accessories 
Corporation) has a catalog 
of over 1000 products. Every- 
thing from racks and line- 
printer paper to connectors 
and cables. Each designed 
to help keep your minicom- 
puter or word processing 
system up and running. 


2. Hassle-free ordering. 
Inmac lets you order by — 
mail or phone. So keep this free 
catalog close. It makes those once-tough tasks like 
ordering your magnetic media easy, fast and foolproof. 


3. Fast shipment of just the quantity you need. 

Inmac ships your order within 24 hours from centers in 
California, New Jersey and Texas. In a bind? Call us for the 
many special services that can get your products to your 
installation even faster, with no minimum-order requirement. 


4. Fleld-proven quality means precision performance. 
Inmac guarantees every product in these 70 pages for 
at least 45 days. And even some for up to ten years. 


fe i Send for your FREE 
International Minicomputer lit’ 


Inmac catalog or call 

(408) 727-1970 today! 
2465 Augustine Drive, P.O. Box 4780, Santa Clara, CA 95051 
© 1979 International Minicomputer Accessories Corporation 


SATELLITE 
TRACKING 
SOFTWARE 


\ 2 ° ’ 
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Pee are eee er SOrCerer) 
Mier OrCcerer 
SAT TRAK INTERNATIONAL 


APPLE If 


An international group of professionals has designed and programmed SATELLITE 
TRACKING SOFTWARE. a unique package of five separate programs that allow you 
to set up your own Satellite Tracking Station using your microcomputer. Beginners, 
professionals, and educators will all appreciate the technical excellence of this 
easy to use software. Satellite positions are calculated and displayed or printed 


10N COMPLE 
WEW TIME OF [MTEREST von? 


out, including the following data: altitude, azimuth, elevation, right ascension, 
declination, and range, for any time — past, present, or future. The 30 page 
operator's manual includes notes on interpreting NASA documents and taking 
observations. The Apple, TRS-80, and Sorcerer versions plot satellite positions on a 
map of the world. The Sorcerer version is available only on casssette. The TRS-80 
version is for a Model |, level |! TRS-80. 


Cassette or Diskette (Apple, TRS-80, Sorcerer) 
FORTRAN listing (other systems) 
FORTRAN program on punched cards 


(all prices include documentation) 


DISTRIBUTED QUALITY SOFTWARE 


EXCLUSIVELY 6660 Reseda Blvd. Suite 105. Reseda, CA 91335 
BY (213) 344-4599 


ASK FOR QUALITY SOFTWARE products at your favorite computer store. If 
necessary you may order directly from us. MasterCard and Visa cardholders may 
place orders by calling us at (213) 344-6599. Or mail your check or bankcard 
number to the address above. California residents add 6% sales tax. Shipping 
Charges: Within North America orders must include $1.50 for shipping and handl- 
ing. Outside North America the charge for airmail shipping and handling is $5.00. 
Pay in US. currency. 
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mary reports, and related items 
can be printed. The $395 
payroll program requires an 
Apple II with two disk drives 
and is available from Broder- 
bund Software, POB 3266, 
Eugene, OR 97405, (503) 
343-9024. 


Circle 211 on inquiry card. 

Pesee dey ket Rig ea eg | 
Mercator Business 
Systems Brochure 


Presenting computer systems 
for medicine, business, law, ac- 


New Pro —_—E——Ey== 


counting and other profession- 
al firms, Mercator Business 
Systems’s new brochure de- 
scribes its family of small-busi- 
ness-computer systems. All 
Mercator products are de 
signed to be compatible with 
Basic Four Corporation com- 
puters and products for future 
expansion. The brochure is 
free from Mercator Business 
Systems, 1294 Lawrence Sta- 
tion Rd., Sunnyvale, CA 
94086, (408) 734-5134. 

Circle 212 on inquiry card. 


Th Fa we 
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ies th eee 
A Maxi-Micro 
from Computhink 


The Eagle 32 family of micro- 
computers consists of the 
Models 10 and 20, which use 
the 68000 16-bit microproces- 
sor. Each computer has 128 K 
bytes of programmable mem- 
ory. Using ultra-high-density 
recording techniques, the 
Model 10 can store a maxi- 
mum of 3.2 megabytes using 
two 5-inch floppy-disk drives, 
and the Model 20 can store 4.8 
megabytes using two 8-inch 
drives. Both systems are ex- 
pandable to 1 megabyte of 
main memory (RAM). 

The Eagle 32 family can be 
used for commercial or scienti- 
fic applications and initial de- 
liveries will include a batch op- 
erating system (one that takes 
a series of programs and runs 


them, one by one, until all are 
finished), BASIC+, Tiny 
FORTRAN, and FORTH +. 
Available aids for the system 
include program documenta- 
tion tools, source editing tools, 
program debugging tools, and 
a program linking loader to 
allow intermixing of languages. 
The Eagle 32 series comes with 
80-line by 24-character video 
displays with reverse video. 
Medium-resolution graphics, a 
graphics character set, and 
choice of video-display layouts 
are some of the options. The 
Model 10 is priced at $6650 
and the Model 20 goes for 
$7650 from Computhink, 965 
W. Maude Ave., Sunnyvale, 
CA 94086, (408) 245-4033. 
Circle 213 on inquiry card. 
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Programs and 


*|| ji 
800-221-2486 || scot: fo secre 
Everything you need to know to get started 


programming your own computer. Nine brand-new 


GETS YOU WISACCOUNT™ books, each jam-packed with easy-to-understand inf 


for beginners, laymen, novices, general consumers 
who want to know how to make a computer work for 


them. Good for advanced novices and programmers 
too. These handy manuals, guides and program 
sourcebooks are crammed with hundreds of tips, 
tricks, secrets, insights, shortcuts and techniques, 


plus hundreds of tested, ready-to-run programs. 


VisAccount is a fully integrated accounting package that includes a General Ledger. 


Accounts Receivable. Accounts Payable. Inventory. Payroll. Fixed Assets and more TRS-80 Color Computer. TRS-80 Poc ket Computer. 


The many features of the VisAccount package make it the best software buy in the 


country VisAccount comes with a 45 day conditional money back guarantee. If you Sharp PC-1 211 Pocket Computer. Th ree of the most- 
decide that for any reason you do not want to keep VisAccount. purchase another 


equally pr ced or more expensive accounting software pocteet: send us Bee popular computers for beginners. Among Our GC freshly- 
‘chase and return VisAccount fora full refund. We do not know of any other H ; : 
software conan sith ihe conndenee " Back hele software with written books are scores of programs, tips, tricks and 
a similar guarantee. learn-by-doing instructions for beginners. 


BASIC- language 

BASIC Made Easy, easiest way yet to learn the 
\ worlds most popular computer language, 
XN ld 140 pages. $8.95 


All Systems Universal BASIC Coding Form, programming 


worksheets make writing software a_ breeze, 
332 East 30th St.. New York. NY. 10016 40-sheet pad. $2.95 


VinAccount is available forthe Apple. TRS.80 Model I. and I. Xerox 820. Osborne L Heath Zenith. Dynabite. 


Vector Graphics. Superbrain. Hewlett Packard 125. NorthStar and 8 IBM Standard CP/M compatible computers. Poc ket Co mM Dp U { a r 
VIE Systems is a division of Computer Services Corporation of Amenea 50 Programs in BASIC for the Home. School & Of- 
. " sarge : 
VisAccount ts a trademark of CSCA fice—2nd Edition, useful plug-in-and-run software, 
24 hours, 7 davs a week. In NY. call (212)685-0090. for the Pocket Computer, 96 pages. $9.95 
50 MORE Programs in BASIC for the Home, School & 
Office, sourcebook of tested ready-to-run software, 


for the Pocket Computer. 96 pages. $9.95 

| 101 Pocket Computer Programming Tips & Tricks, 

Texas Instruments TI-994A secrets, shortcuts, techniques from a master pro- 
grammer, 128 pages. $7.95 

Home Computer. ? | | Murder In The Mansion and Other Computer Adven- 
. . an mae tures—2nd Edition, murder mystery, space, 

Pe eee te Pe ee: > TB | adventures, loads of fun, 24 programs, 
p 96 pages. $6.95 


— for skilled 
computer users 


or for beginners. Sey, 


Pocket Computer Programming Made Easy, new fast- 
and-easy way to make the worlds smallest computer 
work for you, 140 pages $8.95 
Pocket-BASIC Coding Form, programming 
worksheets make writing pocket computer software 


DISCOUNT PRICES easy and fun, 40-sheet pad. $2.95 
Color Computer 

101 Color Computer Programming Tips & Tricks, 

TI-99/74A learn-by-doing instructions, techniques, shortcuts, 

Tl Software insights, 12 8pages. $7.95 

Tl peripherals 55 Color Computer Programs for the Home, School & 

Office, practical ready-to-run software with graphics, 

96 pages. $9.95 

; 55 MORE Color Computer Programs for the Home, 

EPSON Printers School & Office, sourcebook of useful plug-in-and- 

run software with graphics, 96 pages $9.95 


Write for Price List 


Order direct from this ad. Send check or money order. 
Include $1 shipping for each item ordered. Or write 


TOMPUPAR for our free catalog. Mail orders to: 
WOR: ARCsoft Publishers 


P.O. Box 489 Post Office Box 132R 
Electric City, Washington 99123-0489 Woodsboro, Maryland 21/98 
casual telephone (301) 663-4444 
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STATPRO: 


MAINFRAME STATISTICS ON AN APPLE 


Statpro is a PASCAL software package designed for the profes- 
sional researcher seeking solutions with a minimum of effort. 


Statpro is grouped into a modular format for sales purposes yet 
which allows the user to transfer data between modules and other 
programs with easy to use prompts. 


All Statpro modules ificlude at no extra charge: 


(1) Real number data base (2) Data transformations 

(3) Questionnaire database (4) Mailing label database 
(5) General category database (6) Graphic printing & editing 
Biooeate compatibility (8) Sample data for first 

9) Does cross tabulation time use 


Statpro is an integrated database system designed for extensive 
number crunching. 


Statpro, unique in being non-memory dependent allows data- 


bases to be limited in size only by disk space. Statpro can enter, 
receive, send, sort, and transform data. 

Transformations include Arithmetic Logarithmic, Exponential, 
Trigonometric, Powers & Square Roots, Conversions, Random 
Numbers, Standardized Observations and over 40 English to 
Metric or Metric to English conversions. Statpro contains several 
Statistical analysis programs, all interlinked and designed to 
analyze the database records. 

Among other features, Statpro has extensive color graphic 
capabilities, a graphic screen editor, multiple plots per screen, 
user or computer defined access limits, and choice of symbols 
and lines. Printing a graph only takes 30 to 120 seconds depending 
on whether the printer is on Anadex, Epson, Paper Tiger or Silen- 
type. 


(send for brochure) 


Blue Lakes Computer 
3240 University Ave. 
Madison, WI 53705 
(608) 233-6502 


FREE PREMIUM! 


1982 subscribers will 
receive the special 
MATH1 package of 
PC programs. You 
Qualify to receive 
this valuable free 
gift if you check 


News and Product Reviews 
Programming Tips ! 
Operating Timesavers ! 


Tutorials 
\ Customizing Your Unit 
Short Cufs 
Practical Programs 
Technical Details 
Inside Information 
Application Forums 


—and- 
~ more! 7 
oe Za 


rail 


w 


either box 2 or 3 
below! Don't delay! 
Get started learning 
how to enjoy your 
pocket computer to- 
day. Use this handy 
subscription card! 
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SUBSCRIPTION FORM 


L) 1981 Charter Subscriber (Issues 1 — 10). $20.00 for U.S. 
delivery. (U.S. $24.00 to Canada. U.S. $30.00 elsewhere.) 


L) 1981/82 Charter Subscriber (Issues 1 — 20). $40.00 in 
U.S. (U.S. $48.00 to Canada. U.S. $60.00 elsewhere.) 


(J 1982 Regular Subscriber (Issues 11 — 20). $30.00 in U.S. 
(U.S. $36.00 to Canada. U.S. $45.00 elsewhere.) 


CL) Sample issue. $3.00 in U.S. (U.S. $4.00 elsewhere.) 
Orders:must be accompanied by payment in full. We do not 


issue invoices for the POCKET COMPUTER NEWSLETTER. 
Thank you for your remittance. 


NY [ng =e a Pe ar er OS ee pag aaa ate VE le Fa oY aa 
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Computer Furniture 
Designed 
for Comfort 


Developed for the ergonomic 
(physical and _ psychological) 
safety and comfort of data- 
entry operators, the RH- 
System furniture line includes 
workstations engineered for 
comfort and efficiency. The 
key piece in the RH-System is a 
table that allows adjustment in 
the position of keyboard, 
screen, and source materials. 
The RH-System also includes 
worktables and portable docu- 
ment files that can be com- 
bined to form a larger work- 
station. For more information, 
contact Data Furniture, Inc., 
5775 Wayzata Blvd., Suite 840, 
Minneapolis, MN 55416, (612) 


541-9542. 
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EN en ce To a, 
So You Want to 
Learn to Program? 


Programs for Beginners on the 
TRS-80, by Fred Blechman, is 
aimed at the computer novice 
intrigued with the ins and outs 
of the TRS-80. Providing in- 
struction through 21  pro- 
grams, the lessons include a 
five-dog race, bingo, an on- 
screen digital clock, simple 
business programs, a magic 
square number calculator, and 
more. Appendices include a 
video-display worksheet, 
cassette loading time charts for 


Level I and Level II, and a 


description, schematic, and 
parts list for an audio/visual 
control box. Programs for Begin- 
ners on the TRS-80 is priced at 
$8.95. It’s also available on 
Model I Level II or Model III 
BASIC cassette for $10.95, 
from the Hayden Book Co., 
Inc., 50 Essex St., Rochelle 
Park, NJ 07662, (800) 
631-0856; in New Jersey (201) 


843-0550. 
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Keep Those Disk 
Heads Clean! 


Disk-drive head-cleaning kits 
for routine cleaning and 
maintenance of TRS-80 disk 
drives are now available from 
Radio Shack. Kits for 5- and 
8-inch drives include two 
cleaning disks, a bottle of head- 
cleaning solution, and com- 
plete instructions. The kits are 
available for $29.95 at Radio 
Shack stores, Computer 
Centers, and _ participating 
dealers. Contact Radio Shack, 
1800 One Tandy Center, Fort 
Worth, TX 76102, (817) 390- 
3272 for more information. 
Circle 216 on inquiry card. 
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Microinv 


The Compumax Microinv 
Inventory Control program for 
small businesses requires an 
Atari 800 with two disk drives, 
a 40- or 80-column printer, 
and 32 K bytes of main mem- 
ory. Microinv is designed for 
computer neophytes and re- 
quires only a basic knowledge 
of bookkeeping practices and 
microcomputer operation. 
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800-221-2486" 


GETS YOU DATA MANAGER 


KILL 
ra 
“199 LIGHTNING! 


A powerful data base management system that's 
wonderfully easy to operate. Features include: 


data base building, lists, comparative analysis, AC power line surges are destructive, can cost you 
various file maintenance routines, fast assembly money, and can't be prevented. But you can stop 
language (sort/merge), fast data retrieval. record them from reaching your sensitive electronic equip- 


selection and more. Data Manager comes with the 


ment with a Surge Sentry. 
same 45-day conditional money-back guarantee : : 
10% above nominal peak voltage. Works in parallel 
with the power line. Is easy to install for immediate 
protection. No complicated wiring or special tools 
All Systems an OEM version. Call or write today for afree brochure. 
332 East 30th St.. New York. NY. 10016 
Miksepulla, Veclor Ceaphien: DanabiievOssornel Westie Packard lek cease ender 5 i K fi f 
CP M Compatible Computers 


near ie emma aran Surge Sentry acts in picoseconds to dissipate up 
required. | 
VIE Sv stems ts a division of Computer Services Corporation of America 5 f | [ Ki Y 


to a 1,000,000 W, 100, second surge. Triggers at 
\L Several different models to choose from, including 
*24 hours. 7 days aweek. In NY, call (212) 685.0090. 


It'll clean up your AC 


e BUSINESS « GAMES 
°e EDUCATION 
Order Now For Christmas At Our 
Special Sale Prices* 


Apple on Disk Sale Price Retail 


Tawala’s Last Redoubt : 29.95 
Rasterblaster : 29.95 
Ultima : 39.95 
Pegasus Il . 29.95 
Flight Simulator : 33.50 
Cranston Manor : 34.95 


Wizard and Princess é 32.95 
Sneakers : 29.95 

34.95 
Draw Poker : 29.95 
Three Mile Island : 39.95 
Shuffleboard é 29.95 

39.95 


*Sale ends Dec. 10, 1981 


We carry a complete inventory of software for Atari, PET, 
TRS 80 and Apple. Send for free catalog of current selec- 


tions. Software is our only business. a INC. 
tions. Software is ouronly business. 3 


Software Prepay—check, money 643 South 6th Street, San Jose, CA 95112 
P.O. Box 24322 Please add $2.00 shipping. 
Tampa, FL 33623 FL residents add 4% sales tax. 
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Circle 22 on inquiry card. 


COMPUTERS 
- ATARI’ 800™ 


PRINTERS 


EPSON 


S MX— 80 


CENTRONICS 


rates to 
LP-.3: $60 


Pulse width to 
to 


“APPLE I! Plus” 


48k-*11 
64k-41 19900 


0 buy Min. 
pulse width 
340rrenc. 


$18.95 


121nch 


wiz AMDEK’ 
BLACK & WHITE wIbeo Monircin 
VIDEO MONITOR 
“AMDEK™ « LEEDEX) Corp. 


CONCORD 


corvoe 1s" 


COMPUTER 
PRODUCTS 


1971 SO. STATE COLLEGE 9° 
ANAHEIM, CALIF. 92806 BA‘ 


ro) 
_ "08 ‘So 
744) 937-0637, 6589 
! NO COD 
hein) Orcee ADD 6% 


$ 10-49$ 2.00$ 250-499$ 8.00 
50-99 4.00 500-999 10.00 
100-24 © 7.00 1000-Up Inquire 


"GLOBAL 


Logic Probes 


COMPUTER SYSTEM $ LP-1: $40. 


Puise width to 


aac | 


$365.00 


input -110/125v 
Output = Sve 8 Surges 01 intertorsece 


At Biol THE MPD 117 
1Q5 v3 outlet "Res cont 


"9950 


Qty price avail 


we StOcK Over 


25,000 misc. vi 


Intergrated 
— Circuits !! 


17.95 w/spec's 
2732A: 250nsec EPROM 
24.50 


CARDS aig 
HANCER 


SHELF/ DESK | 
MOUNTED #5722 


$75,500 
DESC. 


OE 232 Commaragit OiciTar Thame 
FER SWITCH WiLL SWITCH WoO ms 
Ci wete PRectesons / Parattes 

26 PIGS ARE SWIICHEG PIM | WIRED 
1) Gap 


Thar ~~ 


LOWEST POSSIBLE PRICES 
BEST POSSIBLE WARRANTY 


model Ill 16K 


call TOLL FREE 1-800-343-8124 


Write for your 
free catalog. 


plus 


TRS-80 is a registered trademark of Tandy Corp. 
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245A Great Road 
Littleton, MA 01460 


617 © 486 © 3193 


Circle 18 on inquiry card. 


The program’s master file 
sorts and maintains items by 
stock number and _ provides 
data on part number, descrip- 
tion, vendor number, quantity 
on hand, quantity on order, 
sale price, current cost, average 
cost, units used, reorder point, 
and more. The transaction file 
maintains data on. sales, 
orders, and delivery activity on 
items contained in the master 
file. Reorder, stock status, 
single item, job cost, and ven- 
dor reports are generated by 
the program. Microinv costs 
$140 and is available from 
Compumax Assoicates, POB 
1139, Palo Alto, CA 94302, 
(415) 321-2881. 

Circle 217 on inquiry card. 


Rican ies, act | 
Letter Perfect 
for the Atari 


A word-processing program 
for the Atari 800, Letter Per- 
fect spaces letters properly, 
numbers pages, and underlines 
characters. The program can 
print characters closer to- 
gether, shrink and _ enlarge, 
move blocks of text, scroll for- 
ward and back, set tabs, and 
insert or delete characters and 
lines. Authors can edit, merge, 
print, lock and unlock files, 
and use data-base merging 
for mailings. Printing and 
video screen formats are pro- 
grammable. Letter Perfect is 
available from LJK Enterprise, 
Inc., POB 10827, St. Louis, 
MO 63129, (314) 846-6124. 
Circle 218 on inquiry card. 


The BASIC 
Handbook 


The BASIC Handbook, Sec- 
ond Edition: An Encyclopedia of 
the BASIC Computer Language, 
defines over 500 critical 
BASIC terms and their func- 
tions. It also describes 
strategies and programs to con- 
vert BASIC words from one 
system to another. The handy 
reference guide was written by 


cae » Ep New Prod 


Dr. David A. Lien and is avail- 
able for $19.95 from Compu- 
Soft Publishing, 1050-E, 
Pioneer Way, El Cajon, CA 
92020, (714) 588-0996. 


Circle 219 on inquiry card. 
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Store Disks Safely 


The DR series Rotary Stand 
safely stores 150 floppy disks in 
75 vinyl files. Each file is heat- 
sealed rather than glued to pre- 
vent chemical damage. The 
plastic dividers keep disks 
rigid, eliminating warping and 
bending. Files rotate on a 
weighted base and provide full 
title visibility. The filing sys- 
tem and other accessories are 
available from Pacific Media 


Products, 1205 E. Cypress, 
Lompoc, CA 93436, (805) 
736-7087. 

Circle 220 on inquiry card. 


Cee aS eal 
Apple Ill 
Learns to Type 


Now available for the Apple 
III is Type-Righter, a word- 
processing program featuring 
simplified command functions 
and the ability to see on the 
screen exactly what your 
printed document will look 
like. Other features include 
automatic justification as text 
is entered, global search and 


replacement of words and 
phrases, adjustable tabs, 
automatic envelope ad- 


dressing, and individual line 
centering. The pro- 
gram is available for $195 
from Imagineering Inc., c/o 
Adcast Advertising, 405 S. 
Farwell, Suite 10, Eau Claire, 
WI 54701, (715) 835-8611. 

Circle 221 on inquiry card. 


Line Printer Vil 


Welcome to the emerging 
world of inexpensive printers! 
The Line Printer VII offers im- 
pact printing and high-density 
graphics, prints 80 or 40 upper- 
and lowercase characters per 
line at 30 cps (characters per 
second), and can _ produce 
printouts similar to the display 
on the TRS-80 Color Comput- 
er. In fact, a program to print 
whatever is shown on the 


screen, such as graphics, is 
available for the LP VII and 
the Color Computer. LP VII 
uses continuous form paper 
and includes switch-selectable 
parallel and serial interface op- 
tions. Price for the Line Printer 
VII is $399 from Radio Shack, 
1800 One Tandy Center, Fort 
Worth, TX 76102, (817) 
390-3272. 

Circle 222 on inquiry card. 


Hard Copy for the 
Pocket Computer 


A printer and cassete inter- 
face for the TRS-80 Pocket 
Computer is now available at 
Radio Shack stores, Computer 


Centers and _ participating 
dealers. The $149.95 unit 
comes with rechargeable bat- 
teries, an AC adapter/charger, 
cassette-recorder connecting 
cable, printer ribbon, three 
rolls of paper, and a manual. 
The interface attaches easily to 
the side of the computer, and 
the printer provides 16-charac- 


ter-per-line printouts of pro- 
grams and data on ordinary 
electronic cash register paper. 
With the cassette interface, 
programs and data can be 
loaded, saved, and _ recalled 
using an ordinary cassette tape 
recorder. A handy indicator 
alerts users to low batteries. 
For more information, contact 
Radio Shack, 1800 One Tandy 
Center, Fort Worth, TX 
76102, (817), 390-3272. 

Circle 223 on inquiry card. 


Circle 71 on inquiry card. 


TEXAS COMPUTER SYSTEMS 


Offers Lowest Prices on 


TRS-80 


COMPUTERS 


Model Ii 64K $3288 Pocket Computer 


Printer Interface in stock. 
Model Ill 16K # Color Computer 
$835 4K Level 1 $319 


Model Ill 48K | 16K Ex. Basic 
2 Disks $2100 § $489 


e Payment Money Order. Cashier's Check. Certified 
Check Personal checks take 3 wks VISA. MC. 
add 3% 


© Prices Subject to change any time. 
e No tax out-of-state. Texans add 5% 
e Delivery Subject to availability 

e Shipping extra. quoted by phone 


TEXAS COMPUTER SYSTEMS 


Box 951, Brady Texas 76825 


For fast. efficient service. we can air freight from Dallas 
to major a/p near you. Call for information. 


Toll Free Number 800-433-5184 
Texas Residents 817-274-5625 


800-221-2486 
GETS YOU: 


TCS General Ledger 


(provides immediate information of all financial transactions) 


TCS Accounts Payable 


(vendor voucher history including check-writing capabilities) 


TCS Accounts Receivable 


(customer account information aged with invoicing and statement capabilities) 


TCS Payroll 


(monthly. quarterly and vearly totals for reporting purposes 1n 
multiple states. user-modifiable tax tables. We2s. 41s and checks) 


TCS Inventory Management $99 
(allows closer watch on inventory and multiple-tem location and department) 
CP/M 1.4 TRS Modelll $99 Legal Billing $299 
CBASIC 2 $99 Medical Billing $499 
CP/M Games 1-4:32395e.) $99 Dental Billing $499 


\G 


All Systems 


332 East 30th St.. New York, NY. 10016 


$99 
$99 


$99 
$99 


All Systems has the above TCS accounting modules for the Apple. TRS. 80 Mode) II, NorthStar. Vector Graphics. 
Superbrain, Osborne. and 8 IBM Standard Format CP/M Compatible Computers. 


All Systems is a division of Computer Services Corporation of Vmerica 


CP Misa registered trademark of Digital Research 


Circle 19 on inquiry card. 


In Other Words 


We chose some of the most common computing terms to 


include in this glossary. 


acoustic coupler: A mechanical device 
that allows a telephone handset to be 
connected to a modem (see modem). 
The term is sometimes used to refer to 
the entire modem. 


address: A way of identifying any loca- 
tion in the memory of a computer. 


application program: Software de- 
signed for a specific purpose (such as 


accounts payable or receivable, payroll, — 


inventory, etc.). 


artificial intelligence: A specialized 
field of research in computer science. 
The term refers to the ability of a com- 
puter to perform functions normally 
carried out by the human brain (such 
as reasoning and learning). 


ASCII: The American Standard Code 
for Information Interchange. The most 
generally used format for representing 
and exchanging textual information 
among computers. Under the code, 
each of 96 characters (letters, numbers, 
and symbols) is given a unique binary 
number code (ls and Os). 


assembly language: A means of com- 
municating with a computer at a low 
level. Assembly language lies between 
high-level languages (such as BASIC 
and Pascal) and machine language (the 
ls and Os the computer understands at 
its most basic level). Programmers use 
assembly language to make efficient use 
of memory space and to create a pro- 
gram that runs quickly. 


backup: An extra copy of software, 
normally kept on file in case the 
original program is damaged or lost. 


BASIC: Beginner’s All-purpose Sym- 
bolic Instruction Code. The most used 
high-level language for small com- 
puters. 


baud: A measure of the speed at which 
data travels (normally between a com- 


puter and a peripheral or between two 
computers). 


binary: A numbering system that uses 
only ls and Os. It is an efficient way of 
storing information in a computer since 
the hundreds of thousands of micro- 
scopic switches in the computer can 
only be on (1) or off (0). 


bit: A binary digit (1 or 0). 


bootstrap: A piece of software, usually 
stored permanently in memory, that 
activates other pieces of software in 
order to bring the computer from “off” 
into readiness for use. 


bps: Bits per second. A measure of 
data-transmission speed showing the 
number of bits of information that pass 
a given point in one second. In small 
computers, the most common bps used 


is 300. 


break: An interruption of a transmis- 
sion. Most small computer keyboards 
have a Break key that tells the com- 
puter to stop what it’s doing and wait 
for further instructions. 


bubble memory: A new method of 
storing information for a computer 
using microscopic magnetic bubbles. 
Although the technology was devel- 
oped almost a decade ago, it is still ex- 
pensive and not yet generally available 
for small computers. 


buffer: An area in the computer’s 
memory used to temporarily store 
information. When using a printer, a 
buffer is needed because the printer 
Operates much more slowly than the 
computer. 


byte: A sequence of bits that represents 
a single character. In most small com- 
puters, a byte is eight bits. 


CAD/CAM: Computer-Aided 
Design/Computer-Aided Manufactur- 


ing. CAD/CAM is normally done on 
large computers because large amounts 
of memory and processing power are re- 
quired. 


CAI: Computer-Aided Instruction. 
Computers used to teach normally in- 
volve a two-way “conversation” be- 
tween the student and the computer; 
the computer informs the student of 


mistakes as he makes them, and is able 


to respond to the student’s demon- 
strated lack of knowledge. 


channel: A path for the transmission 
of information between two points. 


character: A single letter, number, or 
other symbol. In a small computer, a 
character is normally represented by 
eight bits (one byte). 


chip: A generic term for an integrated 
circuit (IC), a single package holding 
hundreds or thousands of microscopic 
electronic components. The term 
comes from the slices (chips) of silicon 
of which they are composed. 


clock: In a small computer, a repeating 
signal (usually in the range of millions 
of cycles per second) that controls the 
microprocessor “brain.” Each time the 
clock sends a pulse, the computer per- 
forms a single task. 


command: A word or character that 
causes a computer to do something. 


compiler: A piece of software that 
takes a series of commands written in a 
high-level language and translates them 
into a lower-level language more effi- 
cient for the computer to use. 


computer network: Two or more con- 
nected computers that have the ability 
to exchange information. 


computer program: A series of com- 
mands, instructions, or statements put 
together in a way that tells a computer 
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to do a specific thing or series of things. 


core memory: An outdated term for 
the main memory of a computer. Al- 
though core memory has been replaced 
by semiconductor memory, the term is 
often used to represent main memory. 


CP/M: Control Program for Micropro- 
cessors. One of the oldest and most 
popular operating systems for small com- 
puters. An operating system is a group 
of programs that is often compared to a 
traffic cop because it actually controls 
what the computer is doing by acting as 
an intermediary between the hardware 
and the software. Any piece of applica- 
tions software must be written for a 
specific operating system. CP/M was 
introduced in 1975 and has become one 
of the most popular operating systems; 
an estimated 250,000 small computers 
use it. Thousands of specialized applica- 
tion programs have been written to be 


used with CP/M. 


CPU: Central processing unit. The 
heart of a computer that controls all 
operations of all parts of the computer 
and does the actual calculations. 


CRT: Cathode-ray tube. A TV-like 
display used with most small computers 
to show the information the computer 
has output. 


cursor: A position indicator on a CRT. 
It’s normally a flashing or nonflashing 
square or rectangle. 


data: A general term meaning any and 
all information, facts, numbers, letters, 
symbols, etc., which can be acted on or 
produced by a computer. 


data base: A collection of related data 
that can be retrieved by a computer 
(such as a mailing list or list of 
accounts). 


debug: To go through a program to 
remove mistakes. 


diagnostic: A specialized program that 
checks the computer for problems and 
tries to isolate any problems that it 


finds. 


disk: A round piece of magnetic-coated 
material used to store data with greater 


density, speed, and reliability than is 
available on cassettes (see floppy disk). 


diskette: See disk. 


display: A method of representing in- 
formation in visible form. The most 
common displays used with popular 
computers are CRTs and_ printed 


paper. 


documentation: (1) The instruction 
manual for a piece of hardware or soft- 
ware. (2) The process of gathering in- 
formation while writing a computer 
program so that others using the pro- 
gram are able to see what was done. 


downtime: Any period of time when 
the computer is not available or not 
working. 


dump: To copy all information 
available from one form of storage to 
another. 


edit: To modify or add data to an 
existing document or program. 


emulation: A process by which some 
computers can run programs not 
specifically written for them. 


execute: To carry out an instruction or 
series of instructions. 


firmware: A term referring to software 
that has been permanently placed in 
memory — usually into a ROM (read- 
only memory). 


floppy disk: A disk storage device 
made from a thin, circular piece of 
magnetic material. The usual disk sizes 
used with small computers are 5% inch 


and 8 inch. 


flowchart: A common method of 
graphically planning what a piece of 
software should do before the actual 
writing process begins, or for describing 
what it does after it is written. 


FORTRAN: FORmula TRANslation. 
A high-level computer language used 
primarily for mathematical computa- 
tions. Although FORTRAN is avail- 
able for some small computers, it is 
mainly used with large commercial 
systems. 


garbage: Meaningless information. 


graphics: Pictorial information in two 
dimensions. 

hard copy: A printout of information 
produced by the computer. 


hardware: The physical part of the 
computer (such as the CRT, CPU, 


memory, etc.), as opposed to software. 


hexadecimal: A number system with 
the base of 16. It is commonly used by 
programmers to indicate locations and 
contents of a computer’s memory. 


high-level language: A method of pro- 
gramming that allows a person to give 
instructions to a computer in a form 
using letters, symbols, or English-like 
text, rather than in the ls and Os code 
which the computer understands. 


impact printer: A printer that pro- 
duces hard copy by physically striking a 
ribbon and paper. 


input: The transfer of data into the 
computer. 


input/output: Called I/O for short, 
this is a general term for the equipment 
(such as modem or printer) connected 
to a computer and the two-way ex- 
change of information that goes on be- 
tween the computer and the peripheral. 


instruction: A command to the com- 
puter telling it to do one specific thing. 


integrated circuit: Also known as a 
chip, this is a group of interrelated cir- 
cuits in a single package. 


interactive: Describes a computer 
system where a two-way conversation 
goes on between the user and the com- 
puter. 


interface: A piece of hardware or soft- 
ware used to connect two devices (com- 
puters and peripherals) that cannot be 
directly hooked together. 


interpreter: A computer program 
which translates a single line of a high- 
level language at a time for the com- 
puter. Interpreters are more convenient 
but less efficient than compilers. 


iteration: A series of steps in a program 
that is repeated until a condition is 
satisfied. (Also called a loop). 
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line printer: A type of high-speed 
computer printer that prints an entire 
line at a time (instead of a character at a 
time). 


load: To put data and/or programs 
into a computer. 


location: A single specific place within 
computer memory where a piece of 
data is stored. A location is usually 
identified by a number (known as an 


address). 


LSI: Large-scale integration. A single 
integrated circuit which has more than 
100,000 circuits on it. 


machine language: The “native 
language” of a computer; those fund- 
amental instructions the machine is 
capable of recognizing and executing. 
The instructions are represented by 
binary code (ls and Os). 


memory: Circuitry and devices that 
hold the binary ls and Os the computer 
can access. Examples are main memory 
(integrated circuits), floppy disks, 
cassette tape, etc. | 


microprocessor: The central process- 
ing unit of a computer (usually in a 
single integrated circuit) that holds all 
the elements for manipulating data and 
performing arithmetic calculations. 


MIS: Management information 
system. The use of a computer for pro- 
viding information useful to managers 
(such as inventories, sales, accounts 
payable and receivable, etc.). 


modem: Short for MOdulator/- 
DEModulator. An electronic device 
that allows computer equipment to 
send and receive information through 
telephone lines. There are two major 
types: direct-connect modems and 
acoustic couplers. Direct-connect 
modems usually plug directly into a 
telephone wall jack; acoustic couplers 
use the telephone handset for sending 
and receiving information. 


network: An interconnected system of 
computers and/or terminals. The com- 
ponents do not have to be physically 
close to one another and are often con- 
nected by telephone lines. 


node: A station on a network. A node 
can be a computer or terminal. 


operating system: “Traffic cop” soft- 
ware that oversees the overall opera- 
tion of a computer system. 


Pascal: A_ high-level programming 
language named after the seventeenth- 
century French mathematician Blaise 
Pascal. 


peripherals: Equipment (usually hard- 
ware) that is external to the computer 
itself. The most common peripherals 
used with popular computers are disk 
drives, printers, and _ cassette-tape 
recorders. 


printer: An output device that pro- 
duces hard copy. 


printout: Hard copy produced by a 


printer. 


program: (1) A set of instructions that 
tell a computer to do something. (2) To 
prepare the set of instructions. 


RAM: Random-access memory. The 
main type of memory used in a small 
computer. The time required for the 
computer to find one piece of informa- 
tion in RAM is essentially the same no 
matter where the information is stored. 
Also known as read/write memory 
because data in RAM can be easily 
changed. 


ROM: Read-only memory. Memory 
where information is permanently 
stored and cannot be altered. This form 
of memory is also random-access. 


RS-232C: A _ technical specification 
published by the Electronic Industries 
Association which specifies one way in 
which a computer communicates with 
a peripheral (such as a modem or ter- 
minal). 


service contract: A repair contract. 
Computer failure insurance. 


software: Programs or segments of pro- 
grams. The term was coined to contrast 
with hardware—the actual mechanics 
and circuitry of a computer. 


software house: A company that 
writes programs or customizes pro- 


grams specifically to the needs of an in- 
dividual customer. 


system: An organized collection of 
hardware and software that works to- 
gether. 


system software: General-purpose pro- 
grams that allow programmers to write 
or modify applications programs. 
BASIC may be considered part of the 
system software; so is the computer’s 
Operating system. 


telecommunication: Transmission of 
data between a computer and another 
computer or terminal in a different 
location. It can be done with phone 
lines, satellites, radio waves, optical 
fibers, or other means. 


terminal: A piece of equipment with a 
keyboard for input and an output de- 
vice such as a CRT or printer. A ter- 
minal is used to communicate with the 
computer. 


timesharing: A process whereby the 
facilities of a single (usually large) com- 
puter are shared by a number of users. 
Timesharing requires large amounts of 
memory and special software to make it 
appear that each user has the whole 
computer to himself. 


track: A section of a disk or tape. 


turnkey system: A computer system in 
which all the hardware and software 
has been installed. Theoretically, all 
you have to do is turn it on. 


volatile memory: Hardware which re- 
quires continuous electrical power to 
keep from losing information. Most 


RAM is volatile; ROM is not. 


word: A group of characters or data 
that occupies one location in the com- 
puter’s memory. 


word processing: The entry, manipul- 
ation, editing, and storage of text using 
a computer. 
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COMM-80 


Featured in May/June ‘80 BYTE 

e RS-232-C port (50-19.2K baud) 

software/hardware selectable 
eCentronics printer port 8-bit 
econnects to keyboard or E. I. 
echain up to 16 units 
euse with E.!. for 2nd printer 
eincludes terminal software 
eonly $179.95 complete 


3 ALTERNATIVE INTERFACES 
FOR THE TRS-80 


DISK-80 


e disk controller (4 drives) 

e hardware data separator 

e includes 16K of RAM 
provision for additional 16K 

e buffered TRS-bus connector 

e real-time clock 

e printer port (optional) 


ASSEMBLED & TESTED 


VIIVLIGC Iv Vl mimuiy vaiu. 


Featured in Aug. ‘80 BYTE 
e300 baud originate modem 
eCentronics printer port 8-bit 
e RS-232-C port (50-19.2K baud) 
econnects to keyboard or€E. I. 
ereceived data automatically 

routed to printer ports 
eincludes terminal software 
eonly $279.95 complete 


with 16K of RAM .... $329.95 
Centronics Printer 


Call 1-800-645-3479, in N.Y. 1-516-374-6793 


or write: The MicroMint Inc. 
917 Midway 


Woodmere, NY 11598 


oS 


DISK-80 pc board..... $ 48.00 
Printer/Power Supply 

DCDOAlO! fis ae $ 16.00 
Complete Kit with 16K 
RAM and Printer Port . $275.00 


Dealer inquiries invited. 


ALL INTERFACES ARE RADIO SHACK 
HARDWARE AND SOFTWARE COM.- 
PATIBLE AND CARRY A_ 60 DAY 
WARRANTEE INCLUDING PARTS AND 
LABOR. ALL UNITS INCLUDE USER'S 
MANUAL, POWER SUPPLY & AUXILIARY 
TRS-BUS CONNECTOR FOR’ FUTURE 
EXPANSION. 


TRS 80 18 trademark of Tandy Corp 


216 S. Oxford Ave. 
Los Angeles, CA 90004 


OLYMPIC | “858 

SALES SINCE 1947 |, ot ca! 800-471-9045 
in T. : ; 

COMPANY |... 


HEWLETT applic 
QD. PACKARD os APPLE COMPUTERS - It & III 


Introducing We are an authorized Apple servicing dealer 


16K-32K-46K-84K-128K G ' 
the NEW HP-1 25 computer Drive sik itis aa and rhe cae 
for BUSINESS & HOME use. 80 column cards VisiCalc and more and more 
64K CPU/TERMINAL/KEYBOARD 


We have the best prices on Apple computers In 
Operating system on 8” floppy disks—1 15/230 voit 50/50 Hz. America — “CALL US!” 


Many options software, call or write us for info. = 7 
HP-125 Micro Computer 3475.00 | AMDEK(Leedex) Quality Monitors 
n—ssZniooan etal Your Cost 12” B/W, 12 MHz 179.00 139.96 
HP-85 Microcomputer 12” Green, 12 MHz 199.00 174.95 
HP.83 Microcomputer 12" Green. 18 MHz = 249.00 199.95 
16K Exp. mem. module : : Color | 13 Color, NTSC comp. 449.00 339.95 
Graphics plotter 7225 input, audio amp & speaker 

ersonality mod. for 7225 Color i! 13’ Color, RBG input, 999.00 699.95 
2631B Impact printer, hvy duty 3950.00 hi res graphics, speaker 

Opt. 020 for 26318 150.00 - 

ATARI Computer Retait Your Cost 


8 disk drives to choose from 
82902S 


@AP101 Apple Il with Single Disk Drive ............ $109 re ar seas 400 SPECIAL PRICE! 16K 595.00 339.95 
@AP102 Apple II with Double Disk Drives .......... 119 Graphies tablet S111 2050.00 ee aisle oblate Re 
sions fame genet, poem Ses 0] (geet a2 
9 . ie ceader vor . 
© AP105 12 inch monitor plus accessories ......... 99 Ge eee aICViaG!) ars 
eRS201 TRS-80 Model |, Expansion Unit & Drives.. 109 Quad Ram mem, mods, 98:0 Texas Instruments _ = 
. Seah Lipee sa or TV Set .......-....eeeee 84 HP-37E Business management 75.00 NEW KEYBOA RD! ‘i $950.00 $ 359.95 
e 60 MOGeIU sci tind evn ais vaca 129 
®RS205 Radio Shack Color Computer ............. 89 
@ AT301 Atari Computer & Accessories ............ 109 
©P401 — Paper Tiger 440/445/460 ................4. 99 . 7 on 
@P402 = Centronics 730/737 Line Printer II/IV ...... 89 *the Simply Amazing Machine ae OF: 
©P403. Epson MX70 or MX80 .................... 89 from %E ROX $2995.00 
@P404 = Epson MX100 ........ cece cece eee eens 99 the XEROX Model 820 64K COMPUTER & WORD PROCESSOR eauiree 
e CC90 Matching Attaché Case ................05: 75 ae panied 96 character ed a any Sipist can Heating ae add’ 
ime character display which contains a processor w 
Computer case company Cam and 4K ROM, 4 ports, dual serial, dual parallel 
5650 INDIAN MOUND CT. COLUMBUS, OHIO 43213 (614) 868-9464 with 5%” disk store up to 40 typed pgs, with 8” disks store up to 130 pgs (extra chg) 


Many options/software, call us or write for info. 
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In Case 
“You 
Missed One 


Back 


Issues 
for 


The following issues are available: 


1979: Summer (Premiere Issue), Fall and Winter 
1980: Spring , Fall and Winter 


sale 1981: Spring, Summer and Fall 


Cover price (postage and handling included) for each issue 
is $3.00 Domestic; $3.40 Canada and Mexico; $4.50 Foreign 


Send requests with payment to: 


e ™ 
onComputing 
70 Main St, Peterborough, NH 03458 
Attn: Back Issues 


Please allow 4 weeks for domestic delivery 
and 8 weeks for foreign delivery. 


* Payments from foreign countries must be made 
in US funds payable at a US bank. 
© onComputing, Inc. 1981 


The Captain 80 Book of 


ADVENTURES 


This ‘‘first of its kind’ book includes line listings of 18 
currently popular BASIC Adventures. Introduction by 
Scott Adams. Programs by Boner, Kepner, Powers, 
Micklus, Hassett and others. Individual cost of these 
programs would exceed $200! Also contains a unique 
Adventure Program Generator and six chapters on 
Adventures in general - how to write, play, market, get 
ideas for Adventures etc. 


All programs are written for TRS-80 Model | & Ill but are 
easily converted to any other machine using Microsoft 
BASIC. 


Over 300 pages! 8% x 11 ”, semi-hard cover. 


A perfect Christmas gift idea! 


only $19.95 plus $2.05 p/h 
Order yours today! 


80-Northwest Publishing Inc. 
3838 South Warner Street 
Tacoma, Washington 98409 
(206) 475-2219 


VISA/MC accepted 
Foreign orders please add appropriate additional 
amount for postage and specify air or surface mail. 


TRS-80 is a trademark of the Tandy Corporation 
Microsoft BASIC is a product of Microsoft, Incorporated 
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The Four Top-Selling Small Com- 
puters—How the Apple II, Atari 800, Commodore 
PET, and TRS-80 Model II compare. Plus a look at the 
best-selling Japanese personal computer. 


A Beginner’s Guide to BASIC—A step-by- 
step tutorial on how to start writing your own pro- 
grams. 


Chip Manufacturing—A fascinating look at 
how sand is turned into the tiny integrated circuits 
that are the brains of modern computers. 


High-Tech Fears—A new psychic disorder, 
computerphobia, is making some people miserable. If 
youre among the sufferers, find out what you can do 
about it. 


The Computerized Car: Fact or Sci- 


ence Fiction?—Thanks to small-computer tech- 
nology, Detroit may soon be building more efficient 
cars. 


Computer-Assisted Betting—Can a per- 
sonal computer turn the odds to your advantage? The 
programmers say yes; professional bookmakers say no. 


Plus Reviews: 
VisiDex, VisiPlot, VisiTrend, and Visi- 


Term—PFour new software packages from the peo- 
ple who brought you VisiCalc. 


Computerized Othello—Guaranteed to 
drive you nuts, this new version of an “old standard” 
combines the best of checkers and chess. 


Zork—Some call it the ultimate adventure game; 
others call it sheer madness. 


New Columns 


Small-Business Computing by Steve 
Ditlea—Things you should know in order to use a 
small computer to save money in your business. 


What Do You Do After You Plug It In? 


by Bill Barden—Everything you wanted to know 
about using small computers. 

Plus the Glossary, Ask Popular, My Computer Likes 
Me, and other regular features. 
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AGMA is a system which lets you control information. 
her you are looking for a program to enter and sum- 
e orders, invoices, inventory, or your family’s recipes, 
GMA is the solution. 

Statcom, we believe that you shouldn't need to know 
O program to be able to use a computer. So we devel- 
a system which lets you store data, sort information, 
yroduce reports without writing a line of code. 

AGMA is a friendly program which allows you to man- 
lata. The system provides help when you ask for it, so 
he frustrations of communicating with a computer are 


' 
= 
we 
, 
. 


5. 
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‘ORES AND MANAGES INFORMATION WITHOUT THE AID OF A PROGRAMMER. 


Producing reports is easy because you can design data 
summaries from your keyboard. PRAGMA allows you to se- 
lect the information which is important for your own unique 
application. | | 

Let’s say you want to produce a report for, “. . . All orders 
from Kansas which were over $100.00 and made before 
9/12/81”. With PRAGMA, all you have to do is fill in three 
blanks and your computer will take care of the searching, 
sorting, and printing necessary to print a sales report. 

PRAGMA, the Program Report and Generation System 
for Management is available from Statcom on computers 
with at least 56K of memory and 250K of disk storage. 
Please call or write for more information on this and our 
other productivity tools. 


PROGRAMS THAT WRITE PROGRAMS 


S766 BALCONES SUIT 
AUSTIN TEXAS 7873 
PHONE S12/451-02 


E202 


PRAGMA and Statcom are trademarks of Statcom Corporation 
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For fastest service transfer mailer label from wrapper to coupon provided below. Requests cannot be honored unless zip code is 
given. This card valid for 90 days only. 


NOTE-If label is missing or defaced fill out coupon carefully-PLEASE PRINT-this is the only way to get requested material to you. 


Name 
First Last 
THE) cence (COMpONy) 
Address 
SS cee) COME 

| Pall 4] él 8] 10! 121 14] 16] 18] 201 221 241 26! 28! 
2 22 42 62 82 102 IZZ 142 162 182 202 222 242 262 282 
3 23 43 63 83 103 123 143 163 183 203 223 243 263 283 
4 24 44 64 84 104 124 144 164 184 204 224 244 264 284 
5 25 45 65 85 105 125 145 165 185 205 225 245 265 285 
6 26 46 66 86 106 126 146 166 186 206 226 246 266 286 
vi 27 47 67 87 107 127 147 167 187 207 227 247 267 287 
8 28 48 68 88 108 128 148 168 188 208 228 248 268 288 
9 29 49 69 89 109 129 149 169 189 209 229 249 269 289 
10 30 50 70 90 110 130 150 170 190 210 230 250 270 290 
I! 3I 5l re 9/ Hil 131 1S! 171 19] fa) 231 251 Zvi 291 
12 32 52 Te 92 112 b32 152 172 192 212 232 £52 Zid 292 
13 33 53 73 93 f3 132 153 173 193 2i3 233 253 273 293 
14 34 54 74 94 114 134 154 174 194 214 234 254 274 294 
5 35 55 75 95 115 135 155 175 195 215 235 255 275 295 
16 36 56 76 96 116 136 156 176 196 216 236 256 276 296 
17 37 57 77 97 117 137 157 177 197 2t7 £37 257, 277 297 
18 38 58 78 98 118 138 158 178 198 218 238 258 278 298 
19 39 59 79 99 119 139 159 179 199 219 239 259 279 299 
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19 39 59 79 9 119 139 159 179 199 219 239 259 279 299 


20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 


Every month Popular Com- 
puting will bring the latest 
developments in the world of 
personal computing — use, equipment, reviews, programs, tutorial articles — all in an easy 
to read style. Have Popular Computing delivered to your door! 


COMPUTING 


SPECIAL SAVINGS: We bill you later. | 2 issues for just $12.97. You save $2.03 on 
the basic rate and save $17.03 on the newsstand rate. 


SUPER SAVINGS: Pay now and save even more. Same 12 issues for just $11.97. 
Save $3.03 on the basic rate and $18.03 on the newsstand rate. 


If my 30 day review of your first issue doesn’t 100% please me, | may cancel my 
subscription and you will promptly refund ALL my money or give me a FULL credit on 
my charge card marked below: , 

L) $11.97 check enclosed UC) Bill me at $12.97 (North America only) 

1 Charge $11.97 to O Visa OO Mastercard 


Card @ Expires 
LJ) Canada and Mexico 
(Charter offer) $13.97 (US Signature 
Funds) 
L) Foreign Rates (Please Name (please print) 
remit in US funds drawn ona 
US bank.) Europe and all Street/Apt. no. 
countries except above. One 
year (12 issues) surface CH a State/Country _. Zip Corde 


delivery $21.00. 


Please allow six to eight weeks for processing. Thank you. 41Ccl 


Every month Popular Com- 
puting will bring the latest 


developments in the world of 
personal computing — use, equipment, reviews, programs, tutorial articles — all in an easy 
to read style. Have Popular Computing delivered to your door! 


SPECIAL SAVINGS: We bill you later. | 2 issues for just $12.97. You save $2.03 on 
the basic rate and save $17.03 on the newsstand rate. 


SUPER SAVINGS: Pay now and save even more. Same 12 issues for just $11.97. 
Save $3.03 on the basic rate and $18.03 on the newsstand rate. 


If my 30 day review of your first issue doesn't 100% please me, | may cancel my 
subscription and you will promptly refund ALL my money or give me a FULL credit on 
my charge card marked below: 

CL) $11.97 check enclosed L) Bill me at $12.97 (North America only) 

CL) Charge $11.97to OU Visa LJ Mastercard 


| | ae ae ee ee ae eae a et Expires 
L] Canada and Mexico 
(Charter offer) $13.97 (US Signature 
Funds) 
L) Foreign Rates (Please Name (please print) 
remit in US funds drawn ona 
US bank.) Europe and all StreetiApt. no. 
countries except above. One 
year (12 issues) surface City  State/Country ________ Zip Code 


delivery $21.00. 


Please allow six to eight weeks for processing. Thank you. 4ici 
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Radio Shack’s °399 TRS-80 Color Computer— 
The Colorful Way to say “Merry Christmas” 


Make this Christmas really memorable with a gift 
the whole family can enjoy—a Radio Shack 
TRS-80 Color Computer. It’s the exciting way to 
enter the age of computers—because you can pop 
in a Program Pak for instant fun and games, 
or let the excellent 308-page manual teach you 
how to write your own programs. 


Ready to Plug In and Use. 


Just attach to your TV set, or add our high- 
resolution TRS-80 Color Video Receiver (°399). 
Then plug in an instant-loading Program Pak and 
you re ready to enjoy exciting pinball action, pit 
your skills against the computer in chess or 
checkers, command a starship through outer 
space or get down to earth and quarterback your 
own pro football team. (Optional °24.95 Joysticks 
required for some games.) 


And since the Color Computer features brilliant 
color and sound, you can even compose music! 
There are also Program Paks to help you manage 
the family budget and tutor your youngsters in 
math. 


Start With Our Standard Color Computer. 
For °399 you get our TRS-80 Color Computer with 
BASIC language, 4000 characters (4K) of internal 


memory and an RS-232 interface for communica- 
tions or a printer. 


Put a Color Computer 
Under Your Tree 
This Christmas! 


These Cards Honored 
at Most Stores 


Expand With Lots of Exciting Options. 


Extended Color BASIC and our 16K memory op- 
tion makes complex graphics simple to program. 
Memory is expandable to a big 32K. Our new 
156K Disk Drives allow lots of very fast “on-line” 
storage. We also have printers, plotters and tele- 
phone communications options, and much 
more. Find out all about Radio Shack’s exciting 
TRS-80 Color Computer—just follow the reindeer 
tracks to your nearby Radio Shack store, dealer or 
Computer Center. 


Add a Line Printer 
VII to Your System 


Prints high-density 
graphic informa- 
si tion, 80 or 40 

SP characters on an 8” 
—_ line at 30 cps. UL. listed. 
: 26-1167) 223: $399.00 


Printer Cable. 26-3020... .54.95 


Radio Shack A: 
he. 


The biggest name in little computers 
A DIVISION OF TANDY CORPORATION 


Retail prices may vary at individual stores and dealers. 
Special order may be required. 
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